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Th purpose of this urna s to record accurately 
and in simpli rms, the world s progres* in scv niche 

no di nd industrial achievement. It seeks to 
present this information in a form so re adable and 


readily nuderstood, as to set forth and « mphas e the 
inherent charm and fascination Go science. 
Our Decadent Merchant Marine 
HERI 
lasi century 


United States led the 


was a pe riod during the middle of the 


when the merchant marine cf the 


world, For many de 


ides past, it has seen a steady decline. ‘To-day 


is threatened with absolute extinction, Our ship 


ping register for foreign trade now amounts to 
only 782,517 gross tons, the smallest amount, if 
W xcept the year 1898, during the past seventy 
years Subtract from this tonnage vessels which 
have nutlived the ir use fulne SS, Vesse ls in the trade 


between Atlantic and Pacific coast ports, by way 


Tehuantepec, which, although 


American ships, ire 


it the Isthmus of 


Ca. goes 


can be carried only by 
ind subtract also tonnage 
little 1s le ft 


mail of 


requ red to be registered, 
oh the Yukon River, and but 
of the built for the 


and the five trans-Pacific liners which fly the Amer 


outside 


ocean 1891, 


steamers 
ican flag. Last vear, American ships carried only 
8.7 per cent-of our exports and imports, the smallest 
percentage, if we except the year 1901, in our his 
tory 

It is to Congress that the 
the first 


impossible conditions ; 


look for 
altogether 
method 
would 


The 


country must 
in setting right these 

and the 
great work of reconstruction 


of the ocean mail act of 1891. 


movement 
most workable 
for starting the 


be an extension 


bill now befere the Senate provides that American 
ocean mail steamships of 16-knot speed or upward, 
und of 5,000 gross tons or over, shall be paid by 


the Postmaster-General for carrying the ocean mails, 

1.00 a mile on to South 
the | quator, payments to be made for the outward 
only. The bill 


bidde rs 


routes America, south of 


vovagt prohibits the award of 


contracts to any engaged in competitive 


transportation, or engaged in the 


} importing or ex 


riing business. Contractors must not give any 


preference or advantage to any particular person, 


firm, corporation or locality, or to any par- 
trafhic. 


who offer the 


Company 
ticular des« ription ot Contracts are to be 


iwarded to those bidders highest sea- 
roing speed. 


Now, the eauses of the 
dition ol 


pre sent de plor ible con 


our once famous fleet of ships engaged in 


the foreign trade are simple, easily understood, and 
impossible of « mitradiction, In the first pl ice, ton 
for ton, a ship of a given size can be built mor 
cheaply in foreign yards than in our own, The 
ship, when once afloat, sets sail upon her life of 


useful service with a perpetual handicap upon her 
represente d by the interest 
The difference 


foreign-built 


profit-earning capacity, 


on her higher first cost. in cost be 
American-built and 


not sv great to-day, it is true, as once it was. 


tween merchant 


ships I* 


The remarkably low price at which ship plates and 
other structural steel material are produced in our 
mills, coupled with the development of large shi 

building establishments provided with the most up 
to-date plant eived to brin the cost of con- 
struction much nearer the European figure; but the 
fact remains that the average to-day is somewhat 
higher in this country If. under the fostering 
care of the Government, exercised through suitable 
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nail subsidy legislation, our merchant marine should 


begin to grow in numbers and tonnage, there would 


be an inerease in the number of ship y irds and 
in increasing flow of orders to those that already 
exist The ultimate result of this increased activity 


would be 


Ihe principal cause of the 


1 somewhat lower cost of production. 


present stagnation is 


to be found in the much greater cost of running 


American ships, as compared with ships sailing 


under foreign flags. Existing laws for the protection 


if American seamen, and for their general comfort, 
demand that they shall be housed, fed, and gene rally 
cared for on a seale whose cost is far greater than 
hat obtaining on foreign ships. The pay, both of 
officers and men, is higher, and it is a fact that, even 
if we could build always as cheaply as the foreign 


hipyvards, the extra cost of running the ships would 


be sufficient, on many steamship routes, toe practi 


illy wipe out any profits. 


said that to 
for- 


In view of these conditions, it can be 


ill intents and purposes, the construction of 


ign-going merchant shipping is an infant industry 
which will require in the early years of its develop- 
ment the same federal recognition and support which 
has enabled the United States during the 


to found, develop, and bring to a 


past quar 
ter of a century, 
lusty growth and vigorous manhood, many indus 
most extensive 


tries, which te-day are among the 


and successful in the country, 

We note that in his last report the Commissioner 
of Navigation urges the necessity of giving federal 
iid to such American shipping as will make use of 
the P 
place 
Unless it is proposed at the outset, he says, to aban- 


inama Canal, whose formal opening will take 


on January 1, 1915, some four years hence. 
don entirely to foreign shipping, ocean communica 
United States and the 


way of the 


tion between the west coast 
of South 
legislation to secure the establishment of American 
mail lines through the Canal should be undertaken 
it once, It is pointed out that there is ample prece 
dent for the from the 
United States of tolls which will accrue 
of the United States passing through the 
Canal. It is sufficient to refer to the fact that as a 
means of stimulating the development of national 
Russia, Austria-Hungary 


fund Suez Canal tolls to such ships as use the canal. 


America, by Panama Canal, 


payment Treasury of the 
on vessels 


Panama 


shipping, and Sweden re- 
through their subsidies to national mail 
refund is, in effect, 
Holland, Japan, 


Indirectly, 


lines using the canal, such a 


the policy of Germany, France, 
Italy and Spain. It 
the British and Oriental steamship company sub- 
sidy of $1,600,000 happens to be almost exactly the 
sum of the Suez Canal tolls. 

If we remember rightly, the United States is pay- 
ing out 300 and 400 
of dollars to foreign steamship companies for car- 


is significant, moreover, that 


innually between millions 


rving its foreign commerce. Government assist- 


ince amounting to but a very small fraction of this 
sum, would ultimately put us in a position to carry 
The Government is expending 


this trade ourse lves. 


nearly 400 dollars in opening up via 
routes to the South American 


of Canal dues to Ameriean 


millions of 
Panama shorter sea 
coasts. The remittance 
built and manned ships would go far to secure the 


bulk of this trade for American shipping. 


The Importance of a Wood Collection in the 
National Museum 

directed toward 

collection of North 

American National Museum at 

The lumber industry of the United 

product, 


should be 


UBLIC 


the urgent 


attention 
need of a 
woods in the 
Washington. 
States stands fourth in value of its 
Yet there is no place in the United States where a 
complete North 
exhibited except in the American Museum of Nat- 
History, New York city. Timber merchants 


ind wood users recognize the need of men _ tech- 


collection of American woods is 


ural 


nically trained for identifying woods. Such work 
can only be carried on in connection with a com- 
plete collection of authentic wood specimens, The 


demand for authoritative information regarding com- 
woods is continually increasing. 
are provided 


Tne reial 

Most large colleges and universities 
with means for giving practical instruction in assay- 
Ores and precious stones are in museum col- 
experiments, 


ing. 
lections for observation, study, and 
Every opportunity is afforded the student to become 
familiar with the subject in all its phases, It is 
vastly different when one looks for the same oppor- 
tunities in that study of woods which is technically 
known as “‘xylology.” Institutions of learning have 
collections of mosses and alge obtained through 
considerable expense; they have microscopic slides 
which have no interest to 


of desmids and diatoms 
the average layman and only to comparatively few 
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systematists. The econontic value of the groups of 
plants represented by these objects is very small 
compared to the. product of the forest, and yet the 
latter has received very little recognition in syste- 
matic work, 

There are numerous purposes, each one of which 
in itself would be amply sufficient to justify a collec- 
tion of aathentic wood samples in the National 
Museum. The chief instruct the 
public and to furnish material for the investigator. 
In the main, the collection should consist of a refer- 


museum 


yurposes are to 
pur} 


ence collection and exhibition material. 


A collection of woods should not alone be a store- 


house of facts, but it is important that provision 
should be made from the start for a laboratory. 
The aim of a reference collection is two-fold, the 


one striving toward a knowledge of the structure of 


wood and the other toward the diffusion of that 
knowledge. The former consists in investigating 
and discovering new facts, while the latter tends 


toward educating the people and applying the dis- 
covered facts to the advantage of all. Aside from 
the need of this collection there should be a museum 
collection similar to the one in the American Museum 
of Natural Histery, New York city. No 
should be spared to secure similar material for ex 
In addition to the 


exhibition samples and enlarged micro-photographs 


pains 
hibition purposes in Washington. 


of transverse and longitudinal sections, it will be 
necessary to show spe cimens of leaves from the 
and 


trees a map giving the range of growth and 


information as to the uses of the wood. 

Not only should every effort be made to obtain 
representative specimens of native woods, but the 
and should be large enough to 
hold woods from other countries. It has been esti- 
mated that the collection of a complete set of North 
American wood samples alone would require a million 
dollars’ endowment. Whatever the expenditure, it 
would be an unusually good investment of national 
funds. The buildings and contents of the South 
Kensington Museum in London cost Great Britain 
about five million dollars, and competent authorities 
estimate that an auction on the premises would bring 
not less than one hundred million dollars. If suit- 
able quarters are provided there is no doubt that a 


plans buildings 


donation in the form of specimens and money, worth 
many times the original outlay, will be received. 
Large importers of foreign high-class cabinet woods 
will be 


woods. 


anxious to exhibit samples of their choice 
Not a few people are attracted by a collec- 
woods as much as by one of agricultural 
products. Undoubtedly 
to the public, and where this is the case much 
that is valuable find its way to the 
museum. Foresters with zeal and ability will doubt- 
less colle ct and donate samples of wood from all 
parts of the world. All that is required is to pre- 
pare the place and the proper publicity will guar- 
Invaluable material 
Other 
museums having material in storage would doubtless 
donate a considerable share of it to the 
national collection. Every country in South Amer- 
ica would be glad to exhibit in the capital of the 
United States representative samples of the product 
of their forests. There can be no doubt that a na- 
tional institution such as this would attract men of 


tion of 
a wood collection appeals 


will soon 


antee the material in due time. 
can be readily obtained through consulates. 


loan or 


learning, for it would open an entirely new line of 
work from which the industrial and scientific world 
could draw invaluable information. 
benefits which would result to science and industry 


Foreseeing the 


by the successful establishment of a representative 
wood collection, it seems doubly imperative that 
immediate steps should be taken to carry these sug- 
sstions into effect. 


ge 


Refined Measurements 
HE. extreme delicacy of scientific measurement 
an apparatus of English invention 
for comparing official standards of length. Its 


is shown by 


action depends upon the interference of light-waves, 
causing shadow bands, the width of which is half 
The red 
radiation from hydrogen or cadmium is used, and 
its wave-length is, say, the fifty thousandth of an 
inch. 
which is attached to one of the glass plates reflect- 
ing the light and producing the interference bands. 
First the recognized standard rod—say the imperial 
standard yard—is placed under the two microscopes, 
and one of its terminal marks is brought under thv 
spider-lines of each. Then the rod to be tested is 
substituted, and one of its terminals is accurate] 
adjusted. If it varies from the length of the stand 
ard, the other microscope, carrying the reflector, 
must be The 
number of bands that move past during the shifting, 
multiplied by the half-wave-lengths of the light, 
gives the difference in length of the rods, 


the wave-length of the light employed. 


The machine carries two microscopes, one of 


shifted until coincidence is obtained. 
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Professor Gi 


A Distinguished Electrical Engineer 


KAPP, at the 
electrical 


present time oc 


P ROF. GISBERT 


g the chair of 


Unive ity of Birmingham England, is a man of 
broad training and wide and varied experience B 
birth he is, on his father’s side, of German extrac 


mother was Scotch, and in later life he him 


tion; | 

self became a naturalized British subject He was 
born at Mauer, near Vienna, Austria, in 1852 He re 
ceived hi first scientific training at the Polytech 
nicum at Zurich, which he entered in 1869, and where 
he studied under Gustav Zeuner and the celebrated 
Wilheim Kohlrausch He received from this institu 
tion his diploma in mechanical engineering, and pro 


ceeded thence to the Arsenal at Pola, where he spent 


twelve months and gained valuable experience in 
marine engine work 

At the age of twenty-two he left his native country 
and took up his abode in London, where he occupied 
the position of chief draughtsman in the 


well-known establishment of 


Gwynne & Co., 


and gas engineers He remained 


hydrauli 


engineering at the 





By P. F. Mottelay 


Society of Electrical Engineers. 
office, he 
technische 


He had 


the Elektro 
named 


this functioned as editor of 


Zeitschrift, the organ of the society 


previously had experience in editorial work 


in connection with the journal then issued under the 
name Jndustries, but now known as Industrics and 
Tron. 

At this stage in life, Dr. Kapp enjoyed a growing 


popularity, and his patents and consulting practice 


were proving very remunerative He was continu 
ally being retained by various German municipalities 
and firms engaged in the handling of the traffic of the 


The 
capacity 


calls which he received in his 
took 


his advice in the construction of electrical 


country profes 


sional him to all parts of Europe, and 


tramways 
was sought in Norway, Italy, and Russia, while in con 


sultation on questions of distribution of 


called 


municipal 


electricity, he was among other places to 


During his tenure of 


bert Kapp 


followed up during 1886 by another on The Prede 


termination of the Characteristics of a Dynamo,” read 


before the Society of Telegraph Engineet iH pape 


on “Alternate Current Transforme! appeared ii 
ISS8, and that on Alternating Current Machine 

during the early part of 1889 His three Cantor le« 
tures on Electric Transformation of Power vel 
given before the Society of Arts in the pring of 1891 


and he has also lectured at Chatham School of Milita 


Engineering on “Electric Tramways and Alternating 


Currents.” It should be mentioned that, while in Be 


lin, he held an appointment as lecturer on electrical 


engineering in the Technical University of Charlotten 
burg 


Prof Kapp holds the degree of Doctor of Engineering 


honoris causa in two German univel 


been president of the Birmingham Universit I 


gineering Society, was for two years chairman of the 


Birmingham Section of the London Inst 
tution of Electrical Engineers, on the coun 
cil of which institution he served thre 





in the employ of this firm for five years, 


during which he had opportuni 


frequent 


ties of visiting different places on the Con- 


tinent, notably in Holland, in connection 
with the installation of steam pumping and 
other plants He subsequently became the 


technical representative of Messrs. Hornsby 


& Sons, Limited, a large firm of agricultural 


implement manufacturers, located at Gran- 


tham, England In the employ of this firm 
also his duties took him on extensive 
travels overing practically the whole of 


and extending as far as Cyprus, 


Algiers, and even Egypt He thus made a 


conditions under 


which agri 


ilture was carried o1 n widely different 
walities, and rendered signal services to 
his firm 1 iscertaining the various points 
and features in hich they were in a po 
sition to benefit foreign consumers through 
the troduction of their improved steam 


implements 


and other 


On his return from one of these trips he 


visited the great Paris electric exposition 
of 188 and was so much attracted by 
what he saw there, and by the field which 
appeared to be opened for new industrial 
developments, that he decided to enter this 
branch of work, which seemed to offer 
greater and more profitable scope than the 
enterprises with which he had been until 
that time identified He accordingly left 


Messrs. Hornsby & Sons, and 


the employ of 


devoting himself earnestly to the study of 


electrical ntered the firm of 


engineering t 


Crompton & Co., being appointed manager 
Chelmsford He 


could 


of their works at found 


ere every opportunity that he have 
technical research for which 


fitted, 


desired for the 


his mind eminently and, in col 


was 











times, from 1891 to 1893, afterward acting 


as viceapresident during the years 19067-1909 
and becoming its president for the period 
1909-1910 He is, besides. a 


Institute of Civil 


meni be 


the English Engineer 


Physical So 


and an honorary member of the 
ciety of Frankfort 
The 


prepared from a photograph taken expressly 


accompanying illustration, whicl 


for these pages, shows Dr. Kapp in the 


junior students’ 


ment at the 


laboratory of his depart 


University of Birmingham. In 
his face we read a combination of firmness 


and kindliness, which was no doubt largels 


instrumental in gaining him the 


Since 


success 


which he has attained occupying the 


electrical chair of Birming 
had the oppertunit 


advantage hi 


engineering 


ham University, he has 


of showing to 


great meri 


as a teacher, of which no better testimony 


perhaps exists than the reported constantly 


increasing attencance at his lectures and 


classes As an instructor, he happily per 
sonifies that rare combination, the ardent 
searcher and born expounder In privat 


he always invites the bonne marade 


that has won him so much of the open 


popularity he enjoyed on the Continent a 
different 


called 


methodica] 


well as in the association ic 


he has been upon to enter He 


considered very sympatheti 


forceful, happily blending in his teaching 


the deliberation of the truly scientifi 
thinker with an animation that carries con 
viction and gives evidence of his great in 


terest in anything he undertakes 





The Project to Make Paris a Seaport 
project of ] 


. 
Seine so as to 


enlarging the bed of the 


sea-gzoing vesseis 


bring 





worked out 
notably in dy 


laboration with Mr. Crompton, 


a number of 


improvements, 


namo design, which were ultimately made 


the subject of a series of patents. In 1885 he resigned 
Crompton & Co., 


Westminster 


his position with Me and estab- 


lished 


Among the 


ssrs 
himself as consulting engineer in 


inventions made by him up to this period 


may be mentioned the introduction of compound 


winding for dynamos, and a class of electrical measur- 


ing instruments, wherein permanency of calibration 


electromag 


conjunc- 


is obtained by the use of over-saturated 


nets These inventions were worked out in 


tion with Mr. Crompton, and were protected by joint 


patents. Subsequently, Dr. Kapp received independent 


patents for his special method of making dynamos 


self regulating without using two circuits on the field 


magnet; for a self-regulating arc-light dynamo; for 


an alternating current dynamo; for a high-speed steam 
engine to be used in conjunction with continuous cur 
rent dynamos; for a system of alternating current dis 


tribution insurfng constant pressure over an extended 


boosting the return feeders on electric 


alternating 


district; for 
railways; and for an current generator 


The technical exploitation of his inventions has 
hands of W. H. Allen & Co., of 
Phillips, of Charlton; 
F. M. Newton, of Taunton, 


been largely in the 
Lambeth; Johnson & 
Scott & Co., of Norwich; 


and others 


Lawrence 


Dr. Kapp continued it 


gineer until the 1894, 
accepted the 


his practice as consulting en 
was offered 
of the German 


year when he and 


general secretaryship 


PROF. GISBERT KAPP 


Zurich, 
he had 


Winterthur. 
fully ten 


Lucerne, and In these capacities 
valuable experi 
1904, to fill 


engineering at 


added years to his 


ence, when he was called, in December, 


the newly created chair of electrical 


England Under his 


this 


the University of Birmingham, 


able management, the laboratories of institution, 
Brook, 
into one of the 


this 


Bourn Birmingham, have de 
best equipped 


work within the 


located at near 
centers of in- 


United 


veloped 
struction in branch of 


Kingdom 


Prof. Kapp is the author of many books, the most 
important of which are: “The Transmission of En 
ergy and Its Transformation, Sub-division and Distri 
bution” (fourth edition, 1894), “Alternating Cur 


Construction, Electri 


Alternators 


Electricity,” “Dynamo 
Mechanical,” 
Transformers,” 


rents of 
and 
and Multi 
“The Elec 
he de 
“Elec 
(taken from modern prac 


cal and “Dynamos, 
‘Transformers for 


Single 


phase Currents,” “Electrical Engineering,” 


trification of Railways” (being the lectures 


livered before the Royal Institution in 1908), 


trical Engineering Designs” 


tice) Many of these were translated into French, 
Italian, Russian and German 
He has read a large number of papers before vari 


His first contribution, presented in 
1885, before the Institution of Civil 
titled “Modern Their 


him the Telford premium and medal, Thi 


ous societies 


Engineers, and en 


Dynamos and Engines,” earned 


paper was 


to Paris is now being agitated, and M 


nicipal Councilor Denis voices the genera! 
opinion that the scheme is entirely practical and 
what Paris needs above all for its future prosperit 
All the traffic which it loses because Antwerp and 
Rotterdam are nearer the interior center of Baste 
than is the Havre, seaport would then be gained r 


$25,000,000 which is annually paid for the transport 


of freight from Paris to London in order to be 1 
shipped will be partly economized fesides, th 
metallurgical and industrial eastern region will hay 
direct connection with England, and there wil! be no 
fear that a canal from Basle to Lausann m Lake 
Geneva will take all the Swiss and Italian traffk 
away from France. Another point is that the $24,000 
000 for work claimed to be indispensable fo: 
venting future inundations of the Seine w not | 


into the Paris-sea 


needed All capital put 
will be 


port ro 
ject revenue bearing 


| ! is estimated that there are abou 00 000,000 
board feet of timber or the nationa 


Though the aggregate is great ese fi 
low average per acre of unde 10 board { Nhe 
work of reforesting sho neouraging 

Over 9,000 acres of refs } > sown during the 
veal Somethir lil I f billion feet of imber 
were ld d isl eal The sales of t 

on the } ts have been growing k since 
1907 





a on 








SCIENTIFIC AMERICAN February 25, 1911 











New Things in Aeronautics 
Height Recorder for Balloonists: Curtiss’s New Flying Boat 





Measuring Your Height in the Air i a or falling at a constant rate, the liquid, 
having once adjusted itself to the correct 
T HE prob! determining e vertical reading, remains stationary. A velocity as 
motion of a balioor a complex one, and small as 10 centimeters per second can 
does not ad of wholl itisfactory solu easily be read. 
tion: but ' © are several approximate so Besides instruments that depend upon 
lutions tl ver ordinary requirements fluctuations in atmospheric pressure, sev- 
The simples le e consists in throwing eral forms of anemometer are used to deter- 
from the balloon scraps of paper, which fall mine the vertical motion of the balloon with 
at a very slow rate through still air, and respect to the surrounding air. If the baro- 
noting the movement of the balloon rela metric instruments show that the balloon 
tively theret: This method is sometimes is neither rising nor falling, then these 
refined by using paper of different weights anemometers indicate the vertical move- 
each of which has a known rate of descent ment of the air itself. A combination of 
ind is distinguished by a irticular color the barometric and anemometric methods 
This process, of cour gives only the verti gives the nearest possible approach to a 
cal movement of the balloon with respect to determination of the absolute vertical 
the surrounding a hich may itself have movement of the balloon 
a rapid vertical component of motion. Th A simple form of vertical anemometer is 
same criticism applies to tl irious forms shown in Fig. 3. This consists of a wind- 
of vertical anemometer, certain of which wheel, mounted on a vertical axis. The 
are described in the following paragraphs direction in which the vanes of the wheel 
Hypsometri determinations are quite revolve shows whether the instrument is 
common!y ased upon the readings of a rising or falling with respect to the air; or, 
barometer or iregraph, on the assumption in case the instrument is_ stationary, 


that there is an exact relation between al whether the air itself has an upward or 


downward movement. 


titude and atmospheric pressure; but this 


assumption is fallacious, for the vertical An ingenious modification of this instru- 
ment has been introduced by P. Lentz, of 
Gross-Lichterfelde, Germany, who calls his 
device the kodophone.* This is shown in 
Fig. 4. Here the axis of the wind-wheel is 
so adjusted as to ring one or the other of 
two bells, according to the direction in 
which the wheel is turning. These bells 


gradient of pressure is, in reality, subject 
to rather wide fluctuations Furthermore 
both the barometer and the barograph are 
somewhat sluggish instruments, and hardly 
respond to changes of pressure quickly 
enough to be of much assistance in keeping 


the balloon at th proper elevation, though 





their indications are indispensable for are of different tone, so that the aeronaut, 
other purposes A more sensitive instru- who may be busy with other observations, 
ment, analogous to the barometer, is the does not need to examine the anemometer to 
statoscoype This is made in various forms. determine whether the balloon is rising or 


A common one consists of a small reservoir falling. Moreover, he is instantly apprised 


inclosed in a metal case like that of a of any change in the vertical direction of 
} the balloon’s motion, by the change in the 
sound emitted by the instrument A fur- 
ther advantage offered by this instrument is 
flexible diaphragm, of rubber or metal, and to SEE that it is as useful by night as by day. 
Another recent instrument, of a more 
pretentious character, is Ludewig’s vertical 
anemometer,+ as shown in Fig. 5. This 


watch, the interior of which communicates 





with the outer air by a rubber tube Part 


of the wall of the reservoir constitutes a 














is connected by delicate wheelwork with a 


needie, moving around a dial on the face 





of the instrument While the rubber tube 
instrument makes a continuous automatic 
record of the vertical movements of the 
balloon with respect to the air. Here the 
wind-wheel is very delicately mounted, with- 


is open t the air, the pressure on the op 
posite sides of the diaphragm is in equil 
ibrium and the needle points at zero In 


order to take a reading of the instrument 


~ the rubber tube is pinched, thus prevent in a protecting cylinder, C, so as to respond 
ing the outsid tir from having access to to the slightest vertical movement of the 
the reservoir. If now the outside pressure air. On the axis of this wheel there is 
is reduced, corresponding to an increase of a small hollow brass cylinder (Fig. 5 a), 
altitude, the air inside the instrument through which six holes are punched, each 


pair at opposite extremities of a diameter, 
two near the top, two near the middle, and 
two near the bottom of the cylinder. The 
diameters are inclined at 60 degrees to each 
other. This piece of apparatus is inclosed 
in a horizontal tube, R, at one end of which 
is an incandescent lamp, L (Fig. 5 b), and 
at the other a moving ribbon of sensitized 
paper. Whenever a pair of holes in the 
brass cylinder comes into line with the 
axis of the tube, the light from the lamp 
passes: through, and is focused by a lens 
so as to make an impression upon the 
photographic paper. The latter is moved 


presses the diaphragm outward, while if the 


outer pressure is increased, the diaphragm 








is pressed inward, and these movements are 
communicated to the needle. The instru- 


ment is, in effect, a highly sensitive differen 





tial baremeter 

An improved form of the statoscope is 
shown in Fig. 1 Here the diaphragm and 
the needle are replaced by a liquid column, 
which rises or falls in response to differ 
ences in pressure between the inner and 
outer air 

A further modification of this instrument 
is represented in a device recently intro 


duced by A Bestelmeyer,* called the at a constant speed by clockwork. The 
pressture-variometer (Fig ») While the character of the resulting record (see Fig. 
statoscope merely shows, at a given moment, 5c and 5 d) depends upon the direction and 


the total rise or fal! of the balloon since speed of the rotation of the wind-wheel, 


which in turn is dependent upon the vertical 











the beginning of an observation, the vario 

















meter indicates the rate of rise or fall Side view of aeroplane showing single pontoon. motion of the apparatus with respect to 

This instrument requires no adjustment be the air. The faster the wheel turns the 

fore reading. The reservoir, A, is a Dewar — —e more crowded will be the vertical rows of 

flask, communicating with the outside air spots on the paper. This record can be 

by means of a capillary tube, B, and also = } interpreted numerically by means of an ap- 

Sepenees WES Maneater tue, C. When propriate calculation, the speed of the rib- »] 

the pressure of the outside air diminishes, | : ‘ bon being known. 

air passes it ¢ he reservotr at B, but 

owing to the small bore of the tube the 

change in the pressure of the air inside th: Curtiss’s Single Hydroplane Float 

reservoir lags behind that of the external air for Aeroplanes 

by an amount that is proportional to the P By John Fulton Greer 

cate Of peemarechange. The liquid in th LENN H. CURTISS added another page 

manometer-tube which is appropriately to the history of hydro-aeroplaning the 

nt eee cate Grectiy, ts morning of February 1st, at San Diego, Cali- 

eeen “ 20 cl mn oe ea fornia, when he flew from and alighted 

ven the balloon is stationa in altitude i 

f the instrument reads x hen it is rising Curtiss in flight after rising from the water. upon the portant | pw atbncirss Bay, using } 
| iF * Phystkalieche Zeitschrif — NEW THINGS IN AERONAUTICS * Cosmos, 60, 1911, + Physikalische Zeitschrift, 11, 1910, 
| 
‘ 
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bor Savi by A l 
‘ ‘ r VU Tar 
Labor Saving by Automobile Powel 
Y gs li -— » . : 
Gasoline vs. Perspiration 
By Walter Langford 

The power plant of an automobile does ofher yuseful work besides human arm for lifting and hauling, Tractor trucks, pulling one or more ployed in fortification work by the Austrian Army. A crane, operated bs 
that of driving the vehicle. In this illustrated article the reader is told loaded vehicles, are increasingly employed. An 8-ton motor truck pull- the motor of the tractor, facilitates loading and unloading, and a cabk 


how very much cheaper and more efficient the motor is than the ing two trailers and hauling an aggregate load of 25 tons is being em- and drum outfit is employed to climb stiff grades. 


7 HE usefulness 


labor-saving machine 


and carrying capacity 


vehicles is now 
regular power 
plant of the vehi- 
cle, or a separate 
power equipment 
carried on the 
vehicle, to _—per- 
form special 
work, other than 
the propulsion of 
the vehicle. There 
are two general 
classes of these 
labor-saving auto- 
mobiles, repre- 
sented in the ac- 
companying views 
of typical appli- 
cations: Machines 
with an  equip- 
ment designed to 
replace the hu- 
man muscle of 
their drivers or 
crews in such op- 
erations as dump- 
ing coal delivered 
to steam-power 
plants and private 
residences, load- 
ing and _ unload- 
ing lumber and 
other materials, 
the operation of 
winches for vari- 
ous purposes, and 
pumping water, 
and to save time 
or labor by other 
special means; 
and machines in 


which the 


power 
equipment is util- 
ized for mechani- 
cal purposes be- 
yond the scope of 


human or animal 


labor, such as 
hig h -efficiency 
street sweeping, 
vacuum cleaning, 
threshing and 


other farming op- 


erations, and pipe 
thawing by elec- 
tricity 

One of the best- 
established of 
these auxiliary 
applications of 
automobile power 
is the power- 
dumping coal 
cart. A firm of 
contractors hav- 
ing a city con- 
tract for haul- 
ing coal, ashes, 
gravel and other 
bulk materials, 
employs a steam 
truck, having a 
dumping body of 
large capacity 
hinged at about 
the middle of its 
length. This re- 
markable vehicle 
carries a load of 
7 ~ eubie yards 
of wet ashes, 
and makes. ten 
to twelve one- 
Hhiie trips per 


with horse-drawn ried and half the number of trips per day by the under the seat, rather than 









































Three-ton truck with lumber hoist. 

















An electric truck pulling a cable. 


HOW ENGINES DO THE WORK OF MUSCLES 


automobile as a time and day, from a power house to a new street which is ploying electric trucks has found it cheaper in labor 
its superior speed being filled in, as compared with half that load car- expenses to tip out his loads of coal by a smal! motor 


continue the old 


increased by arranging the ordinary horse-drawn truck. The coal merchant em- hand-crank method A remarkable application of 


portable = electric 
power is a pipe 
thawing equip 
ment consisting 
of a motor gen- 
erator or trans 
former carried on 
the truck for de- 
livering a large 
current at low 
voltage through 
the “frozen-up” 
pipes between 
curb side or hy- 
drant and water 
faucet. 

Pumping wai 
out of elect: 
subway manholes 
—frequently ré 
quired after 
heavy rainstorms 
or on account of 
breaks in water 
mains—is an op 
eration that is 
being neatly 
handled by some 
of the more pro 
gressive electri 
supply, telephone 
and telegraph 
companies by a 
Pp o W @ r-pumping 
outfit carried on 
the “emergency 
wagons.” The Bos- 
ton Electric Co 
has improved 
on the former 
method, of team 
ing to the flooded 
district a clumsy 
hand pump anl 
two to four men 
to operate it, by 
placing a gaso 
line-driven rotary 
pump on one of 
its electric trucks 
An electric light 
company of Provi- 
dence, R. 1L., has 
provided an eler- 
tric motor-driven 
pump with start 
ing rheostat 
and connections 
which can be 
placed on any of 
the trucks of the 
company and op 
erated from iis 
storage battery 
Another electric 
outfit has a 
ampere-hour bat 
tery in place of 
the usual 165 
hour battery, and 
a double-pel 
switch, so that 
the pump cannot 
be thrown in 
while the vehicle 


Is running or 
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Observations Among the Workshops of Kurope—I 


Practical Hints for the Extension of Our Machinery Trade 


By Capt. G. L. Carden, U. S. 


(7? the Rurog ' irket a i 
mn tra 1 ime l ! 
“ ha / 1 f / } cry 
‘ i ted st tl Capt 
‘ lon ‘ p } / il tie for 
on ting tie W hingit j l hich are 
/ wt iu é aj a ' i 
h th it pportur pen i ican trade 
j iowlariu i ‘ t th hine t s in hich 
wd th ' i ] ing art eill be id . 
i matior to the ’ p 1 
‘ / i na n the Continent kl ‘ 
T HE possibilities of the foreign market, especially 
‘ ul have not t is safe to say, been 
fully ppreciated by the majority of American ma 
hine tool builder This i the natural outcome ofl 
the enormou demands at home There has been 
ttt incentive » study over-sea conditions, and not 


only has the question of foreign business been under 
estimated generally, but the capabilities of foreign 
machine tool builders have not been fully perceived 
Generall speaking, the best grades of American 
machine tools excel both in design and workmanship 
the foreign built tools. There are a number of foreign 
hops, however, which are approaching very closely to 
American standards; but, as a rule, the great ma 
jerity of the European machinery houses are far be 
low Amertcan works in point of shop efficiency and 
cost of production The Germans have fine shop 
organization, but lack sufficient territory to permit of 
specializing Their country is too circumscribed to 
make it possible for a new firm to hope to live on the 
domestic trade Export business is, therefore, the life 
of the nation, and the best theught and energy are 
directed to the interest of foreign commerce. 

When one considers industrial Europe of to-day 


we are apt to think largely of Germany The indus 


tries in that country are indeed extensive, but there 


are other sections in Europe in which enormous prog 
ress has been made in the past few years, and is still 
in the making | refer especially to Northern Italy, 
Bohemia, Hungary, Poland and the districts in Russia 


ivying more especially in and about St. Petersburg and 


Moscow The Milan and Turin sections of Northern 
italy are the centers of rapidly growing manufactur 
| 


superb climate, the available ele 


ing districts The 
tric power from the Alps, the efficient railway con 
nections and the shipping facilities at Genoa all serve 
to enhance the manufacturing advantages of Northern 
Italy The North Italian machinist has no superior 


on the Continent, he is naturally apt and soon be 


comes an expert man. There is no finer work turned 
out in the world than is in evidence In some of the 
Italian machinery shops Large exportations of Ger- 
man machine tools during the past two years have 
been made to Austria-Hungary. That statement alone 
will indicate the manufacturing activity there It 
would seem as though the possibilities of Austria 
Hungary are only commencing, and in Hungary par 


ticularly there is an enthusiasm manifested, such as 


one would rather expect to find in a new country and 


ong a young community 





In France in 1908, during a period when many 
American shops were closed down, manufacturing 
demands were so great that the French found it neces- 
ary to call upon foreign firms to build many of their 
locomotives. The French locomotive shops are among 
the best in the world, but they were not equal to the 
extraordinary demands made for railway equipment 
during the year mentioned, and in that period French 


ocomotives were built not only in Germany but in 
tjohemia and Italy One order for thirty-five locomo- 
tives was secured by the American Locomotive Works. 

In general lines of machinery the standards in Eu 


ope to-day are higher than in America, This statement 


h 


ipplic particularly with reference to steam engines. 
lake for example the works of Carels Bros. of Ghent, 
Belgium This firm builds engines varying from 400 
to 5,000 horse-power, suitable especially for mills, 


electric power stations, and similar installations. It 
the pride of this firm that it makes a specialty of 


engines required to run continuously, without a stop, 


for, say, three months The Carels guarantee for 
their super-heated steam engines a consumption of 
only 84 pounds per indicated horse-power for triple 


expansion engines What the Carels are doing is 
equaled by other firms in Europe. Sulzer Bros. of 
Winterthur, Switzerland, and Franco Tosi of Legnago, 
Italy, are also building superb engines, and the finish 
and workmanship on Continental engines generally 
are extremely fine. There is little hope for competi- 
tion with the European engine builder of to-day except 
with engines possessing more economical features 
and giving evidence of superior workmanship 

The essential difference between European and 
American shops lies largely in manufacturing meth- 
ods. For the most part, European works are building 
diversified lines. The principal machine tool builders 
are confining their attention wholly to machine tools, 
but even these firms find it necessary to build diversi- 
fied lines of machines. This is directly opposed to the 
best practice in the United States, where we find 
hops confining their attention almost exclusively to 
a few types ol tools 

The strongest competitors in the United Kingdom 
to-day of American machine tool builders are such 
firms as Herbert of Coventry, Darling & Sellers of 
Keighley, Kendall & Gent of Manchester, Richards of 
Broadheath and Lang of Johnstone Lang, for ex- 
ample, is confining his attention almost exclusively to 
lathes. This statement is true of Darling & Sellers 
Herbert is manufacturing a number of types of ma- 
chines His reputation is largely founded on a very 
few designs of machines. The Darling & Sellers shops 
at Keighley are small in extent, but the workmanship 
on their lathes is not excelled in Europe It is a 
fact that a Darling & Sellers lathe fetches £30 more 
than some of our standard American lathes of the 


same size The Keighley firm, however, is content to 


Revenue Cutter 


Service 


limit its output to a comparatively small number of 


machines per year 

The greatest need abroad for the proper exploita- 
tion of American machine tools is expert operators. 
In one of the big electrical houses in Switzerland, 
where a superintendent had been taken on, having 
had American experience and who understood Amer- 
ican machine tools, it was found possible to reduce 
the cost of machine work on a certain make of pul- 
leys from 3 francs each to 60 centimes. This demon- 
stration was effected through the use of an American 
turret lathe. Previously, the work had been performed 
by an ordinary lathe 

As a rule, however, there is little, if any, direct 
representation from American firms in Switzerland, 
and the statement was made that there is only an 
occasional American caller at the works. Generally 
speaking, the sale of American machine tools abroad 
has been left to foreign agencies. There is no better 
market in Europe to-day for American shop equip- 
ment than in Switzerland. Swiss engine work is not 
excelled in Europe. 

To understand properly Swiss industrial conditions 
it must be understood that Switzerland produces no 
coal and no iron ore. For the manufacture of ma- 
chinery raw material is brought in, for the most part, 
from Germany; the latter country also supplies the 
greater part of the coal which is used. It is also a 
fact that some of the Swiss firms are paying less for 
their coal than is charged in Germany, according to 
the statements made by reputable officials. The iron 
ore is, for the most part, brought up to Mannheim on 
barges and then is train-hauled into Switzerland. In 
the winter season when the water is too low to admit 
of river service, the cost of transportation often in- 
creases from 25 per cent to 30 per cent. 

Zurich is the center of industrial Switzerland. 
Within a comparatively short radius are the great 
electrical houses of Oerlikon and Brown, Boveri & 
Co., the machinery works of Escher, Wyss & Co., the 
Swiss Machine Tool Works, Sulzer Bros. and the 
Swiss Locomotive and Machine Works. 

While Switzerland is lacking in iron and coal, the 
country can boast of an enormous amount of water 
power. Handicapped as the Swiss are for want of 
iron ore, they are able to maintain their position in 
the outside world only through superior technica 
knowledge, and in this knowledge they have much to 
thank their engineering institutions 

I found that the majority of the workmen are paid 
less in Switzerland than in the Berlin territory, but 
better than in the Chemnitz shops of Germany. Shop 
conditions in Switzerland are in a somewhat unset- 
tled condition; there appears to be a great deal of 
drifting on the part of the workmen, and I was in- 
formed, in the case of one shop, that the beginning 
of each month finds about 50 per cent new men. As 
a rule, however, the percentage is from 20 to 25. 

(To be continued.) 








The Pan-American Commercial Congress 
1)! RING the week beginning February 13th, 

there was in session at Washington a very inte 
esting congress known as the Pan American Commer 
cial Congress The place of meeting was the new 
building of the Pan American Union, which is a 
handsome structure of modified Spanish architecture 
and one of the capital city’s show buildings Di 
rector General John Barrett, who is the prime mover 
in this congress, succeeded in procuring a list of 
notable speakers, prominent among whom were Presi- 
dent Taft, the Secretary of State, Senator Root, 
Representative Champ Clark, and many members of 
the Diplomatic Corps. The purpose of this congress 
was to consider informally the opportunities for ex 
tending trade conditions in the twenty Latin-Ameri 
ean countries for the manufactured and natural prod- 
ucts of the United States, and reciprocally the mar- 
ket In the United States for the products of Latin 
America The discussions were illustrated with maps 
and other exhibits, and the proceedings were purely 
educational and informative, and controversial only 


as they involved exchanges of opinion as to practical 





business methods, expressions of political views being 
strictly tabooed 
' 


The Commercial Congress is the harbinger of the 


opening of the 





Canal, when it is anticipated 
that the entire trade aspect of that part of the globe 
will be char ged 


A subject of importan h was considered by 


the congress was that of “Trade-Marks,” which is 
just now attracting a good deal of attention owing to 
the fact that it was a topic of serious consideration at 
the Fourth 
States, which was held in Buenos Aires last summer 


International Conference of American 


A Menace to the Alfalfa Crop 


N 1904 the entomologists of the Utah Agricultural 

Experiment Station discovered a weevil in an al- 
falfa field near Salt Lake City, which had not been 
known in this country before that time. Since then 
this insect (Phytonomus murinus) has spread in all 
directions over a large territory and threatens to ex- 
tend its ravages throughout the alfalfa country. 

At a recent meeting of the Biological Society of 
Washington, Francis M. Webster, of the United States 
Department of Agriculture, gave an account of the 
life history of the beetle and of its methods of diffu- 
sion. The eggs are laid in the young stems of the 
alfalfa plants, and as soon as the grub hatches out it 
climbs to the growing tip and feeds on the tender 
leaves, preventing the growth of the plant. As the 
season advances, the adult beetles are found feeding 
on the plants, gnawing through the bark and killing 
them. It is estimated that the damage done by this 
Yeetle in Utah during the past season amounts to half 
a million dollars 

The adults conceal themselves in baled hay, in pack- 
ing material and cases, in cracks of freight cars, etc., 
so that they are being carried rapidly in all directions 


by the regular channels of commerce. In addition to 
this the flying adults are readily carried about by the 
winds. No means have been found for fighting this 
new enemy of one of the most important of our crops. 
Frogs and toads seem to be the only natural enemies 
in this country, and these cannot be relied on to be 
of much assistance in the comparatively dry regions 
where the alfalfa is raised. The birds do not seem to 
relish them, and no insect enemies have been found. 
The larve of similar forms in the Eastern States 
have been successfully combated by means of cer- 
tain fungi; but these do not seem to attack the larve 
of the lucerne weevil. 

The seriousness of this new danger may be realized 
when it is considered that in several of the Western 
States the alfalfa crop means the farmers’ chief or 
even sole source of cash. The cultivation of alfalfa 
bas developed so rapidly that the government statis- 
ticians have been unable to determine its value from 
year to year with any degree of accuracy. For 1908 
the value of this crop was estimated by the experts 
as being over $100,000.000 


Aerological Observations in Nebraska 

HE Weather Bureau has undertaken a series of 

sounding-balloon ascents at Omaha, Neb., extend- 
ing over the period February 7th to March 3rd, in- 
clusive, dvring which time daily ascents will be made. 
The results will be published in the bulletin of the 
Mt, Weather Observatory, 
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Currespondenrce 


“Volator” and “ Volation” for “Aviator” 
and “ Aviation” 
To the Editor of the Scientiric AMERICAN: 

By reference to the Standard Dictionary (Funk & 
Wagnalls), you will see that the Brooklyn Morning 
Journal (July 22nd, 1891, page 1, column 6) intro- 
duced the word “aviator” into the English language. 

The same authority shows that “aviation” was 
coined by the Screntiric AMERICAN SUPPLEMENT, Feb- 
ruary 8th, 1890, page 11754. 

toth these are good words, but they are used so 
often by newspaper reporters and head writers that 
readers beg for a change. These two journals, fruit- 
ful in supplying words, may do a service to humanity 
by suggesting synonyms, namely, “volator” for “avia- 
tor.” and “volation” for “aviation.” “Volation” and 
“volator” are etymologically correct, and are sanc- 
tioned by lexicographers It would be a great relief 
to have something new What do you say, gentle- 
men? Will you help? WELLS Drury. 

jerkeley, Cal. 

|We regret that we cannot concur with our corre 
spondent in his suggested use of “volator” and “vo- 
lation” as synonyms for “aviator” and “aviation.” 
There would be confusion with the word “volition” 


(Latin volo, to will) Eprror. | 


Non-inflammable Gas for Dirigibles 
To the Editor of the Screntiric AMERICAN: 

After reading a review of the accidents that have 
occurred during the past year to the birdmen and 
other aero navigators, it occurred to me that a sug- 
gestion from one interested in such matters might 
not be considered impertinent. I notice from time to 
time that some person or firm of wealth offers a prize, 
generally a sum of money, for some special achieve- 
ment in science; as an example, the Nobel prizes. 
Would it be considered amiss for the ScrentTIFic 
American to suggest to the world at large that some 
party or parties interested in aeronautics offer a sub- 
stantial prize (to be competed for by the chemists of 
the world) for a non-erplosive, non-inflammable gas 


lighter than air. This might be accomplished by work- 
ing on hydrogen, and combining it with another gas 
or gases, thus to a certain extent denaturing it, yet 
retaining sufficient of its buoyancy to make it practical 
for aeronautical purposes I believe that the dis- 
covery of such a gas would be the assuring of the 
commercial -uccess of the dirigible. True, the matter 
might prove a chimera, but I believe, if searched for 
in a systematic manner, it would be discovered 
Lolita, Tex C. S. MITCHELL. 


A Phenomenon of Static Electricity 
To the Editor of the SctentTiric AMERICAN: 

A peculiar effect happened in February, 1909, in 
the forge shop of the Louisville Manual Training High 
School. It was supposed to have been due to static 
electricity. A plate of hard steel about %4 by 2 by 6 


\\ 
y’ 2 
J! . Sa Ee 





inches was being ground at the emery wheel. As the 
belt was twisted, it was rubbing together about 18 
inches above the wheel. One end of the piece was 
dipped into some oil at hand, to cool it, and was then 
being returned to the front of the wheel, wet at one 
end. It was held in the right hand. When the plate 
was distant about 10 inches from the belt, tiny streams 
of oil left the nearest edges of the plate, going toward 
the belt. They were deflected downward as a curve, 
possibly by the wind caused by the belt. The left 
hand interposed between the belt and plate caused the 
action to cease. This effect of the oil streams is 
not known to have occurred before this, but everyone 
knows that when one’s hand is held a short distance 


from such a twisted belt, sparks leave the tips of 
the fingers, provided no one is touching the emery 
wheel or the rest If the other hand is then held 
between the first and the belt, no sparks will leap 
across the air gap 


Lexington, Ky. Hersert A. Koun foRrs1 


Stereoscopic Effects of Solar Photographs 
To the Editor of the Screntivic AMERICAN: 

In examining the illustrations used by Mr. Wade 
with his article “What Are Sun Spots?” I was much 
interested in using the stereoscopic effect of the eyes 
on different pairs of the pictures, particularly of the 
six pictures to the left of the telescope picture on 
page 400, Sctrentiric AMERICAN, dated November 19th, 
1910. I thought perhaps your readers might be inter 
ested viewing the craters in this way (or by mount 
ing on cards and using a stereoscope) The light 
“clouds” seem to be floating near the craters, and the 
craters seem very deep 

Wichita, Kan Guy H. WIxn 

This letter was submitted to Mr. Frederick Slocum 
of the Yerkes Observatory, who replies 

“There is nothing especially novel in the applica 
tion of stereoscopy to solar photographs We have 
frequently used the stereo-comparator here for that 
purpose. I do not recall that any stereo-pictures of 
the sun have been published Very little scientific 
importance is placed upon the stereoscopic effects seen 
jarnard and Max Wolf 
have shown that various effects can be produced by 


in photographs, for both Prof 


combining the pictures in different ways In regard 
to the pictures in the Screnriric American, the cal 
cium clouds are, of course, floating above the spots 
That is clearly shown in the picture taken at different 
levels on the right-hand side of your illustration on 
page 400; but whether they can be made to stand out 
stereoscopically, | am not so sure Mr. Barnard, whe 
as you know, has a remarkable power of stereoscopic 
vision, fails to get any perspective from the pictures 
as printed in your paper I have tried some larger 
prints in a stereoscope, but get only fictitious per 
spective, due probably to a slight jarring of the tele 
scope or to a slight irregularity in the running of 
the mechanism of the spectroheliograph.”’ 








Uncovering the 


| N a recent issue we gave an illustrated description 
of the plan adopted by the United States Army En- 


gineers for uncovering the United States ship 
Maine so as to render it possible to make a care- 


ful examination of the condition of the wrecked por- 
tion of the hull and discover the actual cause which 
ent her to the bottc: 

The disastrous explosion, whether it was due to 
the detonation of a mine placed beneath the ship, or 
to the spontaneous explosion of the contents of the 
forward magazine, or whether it was due to a com- 
bination of both, blew out the sides and deck of the 
ship, and, except for some connecting bottom plat- 
ing, practically cut the vessel in two at about one- 
third of her length from the bow. The heavy bow, 
with its massive ram, sank first, bending downward 
so that the ram sank deeply into the mud. Then the 
after portion of the ship settled, leaving the vessel 


in 37 feet of water, with only the wreck of the super- 


structure and one mast standing exposed above the 
surface The stern settled in the mud to a depth of 
8 to 10 feet, the bow very much deeper 

Among the many plans submitted for recovering 
the vessel were several which contemplated lifting the 
wreck to the surface by means of heavy hydraulic 
gear and _ tackle These were all rejected on the 


ground that the vessel was so badly broken up, that 
to lift it bodily would be to further twist and dis 
place the wrecked portion of the ship, and so destroy 
its value as evidence in determining whether the ex 
plosion was from within or from without 

With a view to making an examination of the ves 
sel in situ, the engineers have planned to build en- 
tirely arourd the wreck a huge watertight wall, 
pump out the water, leaving the bottom mud ex- 
posed, and then dredge away the mud from around 
the hull, leaving the latter entirely exposed for ex 
amination. 

The cofferdam wall, which will be elliptical in 
shape, will consist of a series of fifty-foot steel 
piling, circular cylinders, the interlocking piling 
being driven down into the firm bottom some 70 feet 
below the surface The .joints between the several 
cofferdams will be made watertight by driving a 
segmental wall of the piling between each pair. As 
the cofferdams are completed, they will be filled in 
with clay, dredged from a bar lying adjacent to the 
wreck; and the weight of this clay will afford suf- 
ficient stability to prevent the cofferdams from being 
overturned by the external pressure of the water, 
when the inclosed space around the wreck has been 
pumped dry 


Maine ’”’ 


In order to further strengthen the cofferdam, it is 
planned to use rock from an old tunnel dump fo: 
backfilling along the interior face of the cofferdam at 
its base. When this has been done, the mud will be 
scraped away from the hull and drawn over toward 
the cofferdam wall, by means of drag buckets 

The work of driving the steel piling is rendered dif 
ficult by the fact that the bottom of Havana harbor 
is strewn with the accumulated wrecks and rubbish of 
many centuries. The scene of the salvage operation 
is one of great activity, as will be evident from a 
study of the accompanying photograph, which was 
recently taken in Havana harbor In the center of 
the picture is seen the wreck of the ship. Beyond the 
main mast is seen a scow pile-driver engaged in driv 
ing one of the circular cofferdams, the wall of whic! 
is nearly completed. On the extreme right is a com 
pleted cofferdam, which shows clearly the character 
of the interlocking piling of which the wall is built 
To the left is a partially completed cofferdam, and 
within it will be noticed the floating template, or 
form, which acts as a guide in putting down the pil 
ing. Congress has appropriated $300,000 for this 
work, and the preliminary estimate of the enginee: 
corps is $275,000 for merely unwatering and expos 
ing the hull 




















In the center is the wreck. To the right is one of the circular, steel-pile cofferdams. To the left is a part of a cofferdam and a pile driver putting down steel piling. 


GENERAL VIEW OF THE ‘‘MAINE”’ SALVAGE OPERATIONS 








a 





SCIENTIFIC AMERICAN 


February 25, 191! 








pa 4 a 
How Scicneé 


+ 
a 
y 








co 












big cylinder, but sixty feet away is the observation 
house. A long peep hole extends along the rear wall 
of this house, and a row of miners line up inside with 
their faces to it. Plate glass a half inch thick pro- 
tects their eyes, and a shield outside the building is 
so directed that the vision of the men is directly on 








YT Ni } AM’S new Bureau of Mines is doing bat this tube s placed a drumhead of heavy paper and 
[ i iny unseen and unknown dangers that the inside is then filled with fire-damp or coal dust 
urk in the bowels of the earth to claim the lives of which electric fans thoroughly mix with air until they 
the men reaping the mineral harvests of this country, are of the consistency in which they are ordinarily 
but none of its investigations are as important as its found in a mine The drumhead keeps the gas or 
efforts to overcome the ignorance of these people con dusty air from escaping, and at the other end of the 
cerning the dangers which encompass them in their 
daily toil For much of the havoc among miners is 
due to ck of knowledge of the explosive powers of 
coal dust and fire-damp and to incompetence In s¢ lect 
ing safe explosives for the blasts. Many of the miners 
eems to bave no conception of the Importance of a 
really safe safety lamp,” for often they purchase a 
dangerous substitute merely to save a few cents 
thereby ndangering not only their own life, but also 
that of hundreds of others So Uncle Sam is estab 
lishing free schools to enlighten them. The school at 
Pittsburg, Pa.. in the very heart of the coal regions 
is the first of these new schools, but it is hoped that 
others wi be opened shortly one at Raton, N. M., 
for inhabitants of New Mexico, Colorado, and south 
ern Utah, Wyoming and Nevada; another at Salt 
Lake City, for the central Utah fields and accessible 
to Montana and Washington, and a third near South 
McAlester. Okla t take care of the coal miners of ede tack ‘ mi eS 
Oklahoma Arkansas southwestern Missouri and 











southeastern Kansa 


Sham mine explosions are created for the instru 
tion of miners attending the school. The apparatus pro big tube is a twelve-foot cube of reinforced concrete 
vided for this purpose is an explosive gallery—a great holding a mortar aimed right down the tube and 
horizontal tube of boiler plate 100 feet long and wide loaded with one of the explosives commonly used in 
enough for a man to walk through it without striking mines. A wire connects this mortar with a key from 
his head against the ceiling Across the open end of which it is fired at a distance, and parallel] with the 
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Big tube for producing sham mine explosions. 


HOW THE GOVERNMENT IS TEACHING THE MINERS TO SAVE THEMSELVES 


Apparatus for testing safety lamps under varying conditions of gas and coal dust. 


a line with the long cylinder stretched along the 
ground. 

With the pressing of a button the mortar is fired 
and the coal dust, or fire-damp, in the gallery explodes 
with a loud report. There are sixteen port holes along 
the side of the cylinder, and the miners are told to 
note by these how the blaze of the explosion pro- 
gresses along the tube from the mortar to that cov- 
ered with the paper drumhead. The explosion, of 
course, blows the paper out, and at the same time six- 
teen iron doors over a row of as many openings along 
the top of the cylinder fly up on their hinges. These 
doors and the drumhead save the entire plant, of 
course, from being totally wrecked by the explosion. 
As it is smoke pours out of the tube and there is a 
loud detonation This test gives many miners their 
first demonstration of the fact that coal dust is highly 
explosive and teaches them much that they should 
know about the explosiveness of firedamp. At the 
same time the apparatus demonstrates the compara- 
tive safety of different explosives purposely used as 
blasts. Charges of dynamite, black powder, and vari- 
ous ‘‘safety explosives” are fired off from the mortar 
in the presence of coal dust and fire damp for the 
miners to watch their comparative effects and learn 
the strength of the charge of each that can be used 
without danger of an explosion. It is the aim of the 
new bureau of mines to standardize mine explosives, 
and it hopes in time to have only those used all over 
the country which these tests prove are comparatively 
safe. 

In order to demonstrate to the miners that some of 
the safer explosives are at the same time the most 
powerful, there is a pair of mortars placed mouth to 
mouth, one mounted upon a little car that runs on a 
track, and the other swung as a pendulum from a 
great beam with a knife-blade edge designed to re- 
duce friction. This edge rests upon a bar placed 
across two high pyramids of concrete. When the mor- 
tars are fired together the suspended.one flies back- 
ward with a pendulum swing, whose distance, rec- 
orded by a scale, measures the power of the explosive. 

A gallery thirty feet long and ten feet in diameter 
is used to show how a mine may be blown up by 
sparks from defective wiring in the mines. The gas 
and dust pumped into this tube are fired by a simple 
electric spark flashing between the two ends of wire. 

In the lamp testing gallery the miners are taught 
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that “safety lamp” is often a misnomer or a trade 
The apparatus used to illustrate this lesson 
long, square tube which covers one side of the 


name 
is a 
gallery built for this purpose, and here and there are 
trap doors of little compartments, into one of which 
a lighted lamp is placed. After which the door is 
shut, and a current of gas is blown through the tube. 
In this way the unsafe lamp, which explodes, is dis- 
tinguished from the safety 
lamp. Below the main tube is a W-shaped box with 
compartments in which lighted lamps are exposed to 
currents of gas coming at them from various angles. 

As accidents will happen notwithstanding all ef- 
forts to prevent them, the miners are taught in a 
mimic coal mine what to do in dread times of fire 


properly constructed 


and explosions. This is a large glass-incased air-tight 
room which contains difficult passages, 
various obstructions 


Dummies 


such as exist 


in coal mines. There are also 
similar to those found in a disrupted mine. 
are provided, weighing from 150 to 200 pounds each, 
representing asphixiated miners. This room is actu- 
ally filled with sulphur gas, and the rescue corps of 
who are being trained in the work enter daily, 


remain two hours re- 


men 


wearing oxygen helmets, and 

















The rescue car of the Bureau cf Mines. 


who toil underground. The life-sustaining breath is 
in the form of compressed oxygen stored in a cylinder 
which is carried on the back, the oxygen being con- 
nected with the operator’s mouth by a flexible, rub- 

















Mine rescuers at practice work. Passages and obstructions are supposed to represent conditions 
found after mine explosion. 


moving obstructions, picking up dummies, giving them 
emergency treatment, placing them on stretchers, and 
carrying them away 

In addition to these local schools a number of travel 
ing schools or mine rescue cars are engaged in spread- 
ing the knowledge that saves lives. These cars are 
fitted up with all kinds of life saving apparatus, and 
carry an instructing corps of practical miners trained 
in rescue work. These schools go to the miner in his 
own camp or town and stay long enough at each 
place to thoroughly advise him of the necessity for 
care and the many other apparently little things, all 
of which have a great deal to do with many of the 
explosions which occur in the mines. Each of the six 
cars which the government proposes to have on the 
road in a short time will have a certain territory to 
cover, but the headquarters of each will be as follows: 
Car No. 1, Pittsburg, Pa.; car No. 2, Urbana, IIl.; car 
No. 3, Rock Springs, Wyo.; car No. 4, Billings, Mont.; 
car No. 5, Salt Lake City, Utah; car No. 6, Knoxville, 
Tenn 

Each car will be manned with a mining engineer, 
a surgeon of the American Red Cross Society, and as- 
sistants who have been miners themselves. Illustrated 
lectures and moving picture shows will be given on 
the use of explosives, how to prevent fire in mines, 
the proper ventilation of the mines and first-aid sur- 
gical treatment. Zach of these cars will contain a 
humber of oxygen helmets, a supply of oxygen in 
tanks, a dozen safety lamps, a field with 
2,000 feet of wire, several life-saving outfits, and a 
small outfit for use in teaching the miners the prin- 
ciples of first aid to the injured. One end of the car 
is to be fitted up as an air-tight room, which will be 
used in training the men in the use of the oxygen 
helmets This room will be filled with poisonous 
&ases, and the miners wearing the helmets will re- 
main inside the room for two or three hours in an 
atmosphere that would kill at once without the hel- 
mets 


telephone 


In this way the miners are to be made thoroughly 
acquainted with the use of the helmets. In the per- 
fect mechanism of the oxygen helmet, science and 
Invention have indeed come to the rescue of the men 


ber-lined, metallic tube. The exhalations are passed 
through small lumps of potassium hydroxide, which 
absorbs the carbonic acid gas, after which the nitro 


gen, together with more oxygen from the cylinder, is 
again available for the operator. 

How eight to ten thousand of our miners are now 
being killed and has been told 
over and over in our This 
havoc equals the mowing down of ten to a 


injured 
papers and 


every year, 
magazines 
annual 
dozen regiments of soldiers. In five years, more than 


a regiment has been killed outright in the Pennsyi 


vania coal mines alone. During the past twenty years 
these black coal mines of ours have killed 36,600 
men, made 11,000 widows and 30,000 orphans. It 


seems time for the government to make strenuous ef- 
forts to overcome the ignorance which caused most of 
the fatalities. 


Wanderings of Ulysses 

[ LYSSES did not only 
/ myth, but wandered considerably in the theories 
of modern archeologists The that the little 
rocky isle that proclaimed its with ancient 
Ithaca was the city of Ulysses’s allegiance, was not at- 
tacked definitely until 1903. Then Dr. Doerpfeid, di 
rector of the German Archeological [Institute at 
Athens, advanced reasons for regarding 
the city of Ulysses. A few weeks ago Dr. Cawadias, 
of the University of Athens, advanced a new theory 
He selects the lonian 


wander in the Homeric 
idea 
identity 


Leucadia as 


based upon recent excavations 
island of Cephalonia for the honor, basing his claim 
Mycenw#an tombs discovered there. 


on the hundred 


Paper Sensitive to Uitra-Violet Rays 

OST photographic papers are affected only by 

luminous rays and ultra-violet rays a little he- 
yond the limit of visibility. A paper which is especi- 
ally sensitive to ultra-violet rays has lately 
duced. It is prepared with nitrite of paraphenyiene- 
diamine and turns blue when exposed to ultra-violet 


been pro 


rays 

















Testing the power of explosives used in mines. 


HOW THE GOVERNMENT IS TEACHING THE MINERS TO SAVE THEMSELVES 
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FUMES ha hanged Mngineering has become so 
l muck iz i uly a » compel the respectful 
sttitude of math i ind to make her connection 
il trade rath i ommendation than otherwise 
in other words, tl vorld must have engineers, and 
engineer 0 t ha mathematics, and therefore, 
mathemati i become more practical Moreover, 
the engineering profession itself the problems which 
requir ‘ i ome more and more of a kinetic 
naiur rh tll and resses in girders and em 
bankment ~ rtant as eve! but, in addition 
the ' . : ' . . iti al ort 
1d ot on ol the 

railwa j in h vier, and even 
} t ; that ‘ practical teaching 

of mecl hiet ed to | mited to a few experl- 
men witt ‘ ilar and pulleys, has now 
ea Fi re I f kinetic The concepts ol 
oree and ndoubtedly best approached by 

practical ! i t he efficiency of Simple ol 

ol ex ma i has been found that velocity 

accelera " nergy moment of momentum 

and o ! ar lving movement can best be 

reait I a i int I 

I 4 strih re published in Anowledge Mr 

>. Eewar wou onecretely the relation between 
| cle | tal mecnanics engineering 
ind 1 ie 

rhe ! n ol me h hpegil ha aiway 

mn a difte h vay of those who have tried 

teach Kinetic eriment Electric chrono 
graph re xper ind nh where expense is ho 
bar, th are frequently found wanting either in the 
working o1 th po r of elucidating the problems 
in which the are employed 4 recent adaptation of 
the old tunine-for method of measuring time has re\ 
olutionized school f dynamic rhe tuning-fork meth 

“Ml will be be inderstood from a glance at Fig. 1, 
which show in arrange nt for allowing a plate of 
glass to fal O a8 a iy to be n contact with a 
sivle ach I prong of a tuning-fork vibrating 
with know! requene \ wavy curve is traced on 
the gla b b brati point, and the space fallen 

i a given time can be determined by measuring the 

ength of that portion of the wavy curve which contains 

t number of way ‘ responding to the given time 
Another apparatus for measuring the velocity of the 
rim of a fiywh 1 ieans of a tuning-fork is shown 

n Fig. 2 N i tuning-fork is not very easy to 
mianipulat ime rather too fast for beginners 
Here that a great simplification has been made by 

ir. W Fietcher 4 strip of steel clamped at one 

nd carries a paint brush at the other end A long 
roll carrying a strip of paper moves underneath 
his paint brush in the direction of the steel rod’s 
length Suppose the steel to vibrate ten times a sec 

md, then the paint brush will trace a wavy line on the 
paper, and te ves will represent the distance trav 
elled in one second The lengths of the waves give 
the velocit and the changes in the wave lengths 
give the accelerations Fig. 3 gives an example 

f the way tn which Fletcher's trolley may be em 
ployed for easuring the acceleration when the trolley 

allowed run down an incline One of the curve 
tracings made by the paint brush is shown resting by 
the side of the plane As for the way in which the ac- 
eleration 1 termined from a curve of this kind, let 

i onside he curve shown in Fig. 4 Placing a 
centimete cale along i wave crests, we can read off 
the distances of these crests from the starting point 
f the curve to the nearest half millimeter, thus 0.1, 
OS OS ‘ 2.2 1.2 $1.35 ».65 7.1, 8.7 
10.5, 12.4, 14 f From this, by subtraction, we 
obtain the sveressive wave-lengths, viz.: 0.25, 0.45, 0.65, 
Os, 0 1.3, 1.45, 1.6, 1.8, 1.9, 2.1 2.25 It is ob- 
ious from th that the wave-length has been increas 
I iirly uniform he successive increments in wave 
length being again obiained by substraction Thus 

‘ e . 0.1 0.2 0.15 0.15 0.15, 

, 62 @ ) rh iverage of all these is 0.167 
Nov ince the + ngths correspond to periods of 
one-fifth second t i ain that the average increase 

the beac { lled in each one-fifth second is in 
creasing at tl ate of 0.167 ntimeter in every one 
fifth cond H i each second the increase in 
th velocit 167 centimeter er one-fifth sec 
ond, of f ntimeters per second The ac 

lera ntimeters per second 

\ x vhich the apparatus 


iV ‘ erific 


on of 


in the 


Periodicals at Home and Abroad 


the law “Acceleration is proportional to the accelera- 
ting force The variable force is obtained by varying 
the slope of the plane. To avoid having to consider 
the force of friction, the trolley is first connected by 
a string passing over a pulley, shown in the figure, 
to a seale pan of known mass, and weights are added 
just enough to prevent the trolley from accelerating 
when it is given a start down the plane When the 
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Fig, 3.—F letcher's trolley for measuring acceieration. 


NN YN INS NLS SS 


Fig. 4.—Wavy curve showing acceleration 











awe of momentum and impact, 









































for Fig. 8.—The vibrator adapted to an 
Atwood’s machine in which a 


paper ribbon replaces the string. 


NEW EXPERIMENTAL APPARATUS. 


Fig. 7.—A vibrator 
measuring the angu 
y of a fly wheel, 





velocit 


waves made by the paint brush are of equal length 
the total force down the plane is exactly balanced by 
the scale pan and weights. Now if the string is re 


moved the trolley will accelerate under a force which 
is equal and opposite to that which has been removed, 
The 
measured as before. If the obser 
with a different angle of 
silope the two accelerations will be found to be in the 


An approx!i- 


viz., the weight of the scale pan and its contents. 


acceleration can be 


vations are now repeated 


seme ratio as the two accelerating forces. 


Current Periodicals 


In this Department the Reader will find Brief Abstracts of Interesting Articles Appearing in Contemporary 


mate verification of Newton's Second Law may seem 
unsatisfactory; but the method has the merit of mak 
ing the notion of acceleration much more easy for 
the ordinary mind to grasp. 

Fig. 5 shows how, by means of two of these 
trolleys, laws of momentum and impact may be veri- 
fied In one form of the apparatus, employed by Mr. 
Ashford, at Dartmouth Naval College, one trolley car- 
ries a pistol and the other a target in which the 
bullet embeds itself After the shot the trolleys re- 
tire with equal momenta. 

Fig. 6 shows an inertia bar, which is set in ro- 
tation by the impact of a trolley. Vibrating springs 


are employed as before to measure the momentum of 


the trolley, and the angular momentum of the bar. 

Fig. 7 shows the vibrator employed in measuring 
the angular velocity of a fly wheel. The notion of 
kinetic energy becomes clearer after a series of meas- 
urements taken with an apparatus of this kind. 

Mr. G. Cussons, of Manchester, to whom we are 
indebted for the photographs used in illustrating this 
article, has adapted the vibrator to a form of At- 
wood’s machine in which a paper ribbon replaces the 
usual string The apparatus is shown in Fig. 8. 
Excellent results are obtained from this instrument, 
ard Fig. 4 is a reproduction of one of the curves 
obtained from it 

Self-luminous Matter 

BOUT the year 1800 Vincenzio Casciorolo, a shoe- 

<A\maker of Bologna who dabbled in alchemy, 


discovered that heavy spar, or 
with 


barium sulphate, which 


had been fused other substances, emitted in 


cooling a blue light, which gradually became fainter, 


but increased in brightness when the mass was ex- 
posed to sunshine and then brought into a dark room, 
as if it absorbed and then poured forth the solar 
radiation With the assistance of two local scientists, 
Casciorolo manufactured many of these luminous 
stones, which were sold all over Europe under the 
name of Bologna stones or Bononi stones, and which 
everywhere created great astonishment. 

This property of “phosphorescence” is possessed, 


to some degree, by many substances, and very strongly 


by certain sulphides. Masses which exhibit beautiful 
violet, green, red, and yellow 
the 
barium, 
of 


metals, 


phosphorescence can be 
of the “alkaline 
and calcium, 


produced by heating sulphates 


earth metals,” strontium, with 


minute quantities of bismuth, 


zinc, 


sulphates copper, 
deoxidizing 
The 


by exposure 


and other together with 


agents, which reduce the sulphates to sulphides 
phosphorescence is excited most strongly 


to ultra-violet rays 

In commenting upon these phenomena, a writer in 
Reclams Universum remarks that there are other sub 
stances which, during their exposure to light, emit 
light which differs in color, or wave-length, from 
that which falls upon them. This phenemenon is 
called fluorescence It is distinguished from phos- 
phorescence by the peculiarity that it ceases the in- 
stant the illumination is withdrawn 


Phosphorescence and fluorescence have been studied 
very attentively, but their real nature is not yet thor- 
oughly understood 


Phosphorescence of another sort is exhibited by 
many substances, and especially by the element phos 
phorus Here the light is produced by a chemical 
process, a slow oxidation The light of the glow- 


worm, the fire-fly, and the countless minute phosphor 
escent organisms of the sea is due to a similar cause 
The shining the of at night, 
however, probably caused of stray 
rays of light 

Decaying 
matter, 


of eyes many animals 


is by reflection 
without 
and 


and 


from 


other and animal 


pork 


wood 
fish 
fresh, are often 
produced by 
bacteria. 


vegetable 
even while apparently 
the dark. This 
organisms called 


and 


luminous in light is 


microscopic luminous 
evoked mechani- 
other 
broken 

by 


Phosphorescence is sometimes by 
substances emit 
the dark 


crystallization. 


cal action Sugar and 
light when they are crushed or 
Finally, 
When 
tion of each crystal is accompanied by a flash of light. 

Phosphorescence and fluorescence possess some prac- 
tical Mixtures consisting chiefly of calcium 
sulphide are employed to make match safes, the dials 
of watches and clocks, and other articles, at 
night The phosphorescence of phosphorus em- 


many 
in 
may be produced 


crystallizes from 


light 


arsenic a solution, the forma 


interest 


visible 


is 


ployed in the detection of that substance, in cases of 
poisoning. The contents of the stomach are distilled 
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in a glass retort and receiver. If phosphorus is pres- 
ent a luminous ring of condensed phosphorus appears, 
in darkness, on the inside of the cooled receiver. 

The most important scientific applications of phos- 
phorescence and fluorescence are in the new field of 
radioactivity. Roentgen rays and the rays emitted by 
radioactive bodies produce luminescence in zinc blende, 
barium platino-cyanide, and other substances, and thus 
the presence of these rays can be detected. The fluor- 
escent screen, which shows the “skiagraph” of the 
bones of a hand traversed by Roentgen rays, is coated 
with barium platino-cyanide. The particles which 
constitute the alpha rays of radium, and which are 
ultimately transformed into atoms of helium, produce 
little points of light when they strike a screen coated 
with zinc blende. Each bright point represents one 
alpha particle. In this way the existence of a single 
atem was first demonstrated to the eye. 


Hydraulic Flight 

UIETLY at work since 1905, a clever Italian en- 

A wnt Ing. Enrico Forlanini, of Milan, has suc- 

ceeded in producing a remarkable craft. It is a hydro 

plane on quite new lines, and is now being thorough- 
ly tested on Lake Maggiore. 

The inventor has furnished The Car with the fol- 
lowing: 

“The apparatus has been patented under the name 
of “Appareccio Idrovolante” (Apparatus for Hydro- 
planing). In fact, it constitutes true hydraulic flight, 
the apparatus being sustained by the water in the 
same manner that birds and aeroplanes are sustained 
in the air; that the dynamic reaction 
of the water on the planes attached 
to the hull of the hydroplane, of these 


is to say, by 
superficies or 


most planes 


fications that are being gradually indicated during 
the trials it is now undergoing. This hydroplane has 
a hull 32.8 feet long; at the bows and stern are 
two strong steel tubes, about 11% feet long, fixed 
transversely. At the four free ends of these tubes— 
namely, on the starboard and port sides of the boat— 
is fixed a sort of framework which contains a series 
of planes, one above the other. A glance at our il- 
lustration will more clearly explain the nature of 
these frames or grids, which somewhat resemble large 
venetian blinds. These superficies or planes are made 
of high-resistance steel, the workmanship being very 
accurate, and their size decreases from the top to 
the bottom. 

When the hydroplane is not working, but is floating 
on the water like any other ordinary boat, the planes 
are immersed in the water and have a slight horizontal 
Immediately the hydroplane, owing to 
begins to move forward, 


inclination. 
the working of the screw 
the water exercises a vertical force on the planes in 
precisely the same manner as the air on the planes of 
an aeroplane; the hull, therefore, tends to rise and 
suv diminishes its immersion and naturally the resist- 
ance against its motion, in a manner that the speed is 
In this way there comes a moment 
when the hull is completely out of the water. At this 
point the speed rapidly increases, and little by little 
the various planes or superficies rise out of the water 
one after the other. When the maximum speed is 
reached, only the bottom planes remain on the water, 
while the bottom of the hull is sixty-five centimeters 
higher. 

The propeller by which this strange craft is driven 
is carried on a hollow fin which may be seen amidships, 
the short propeller-shaft being revolved by bevel gears 
attached to a vertical, intermediate shaft, driven direct 

off the motor. 


able to increase. 











Although the illustration shows the 
hydroplane speeding along in smooth 
water, it must not be inferred that it 
can be used only under condi- 
tions, as a matter of fact, it has been 
‘gh wind has been 
type of 


these 


tested when quite a 
blowing, accompanied by the 
short waves one gets in sheltered wa- 
ters, and with perfect 
also stated to steer well, and to 
be able to turn in a much smaller circle 
than one would imagine to be the case. 
The short outrigger or bowsprit, is car- 
ried to assist the helmsman in his task, 
as it serves as a pointer. 


success. It is 
very 


Prediscovery Photographs of 
Espin’s Nova Lacertae 

N the Astronomische Nachrichten 

Prof. E. E. Barnard publishes a note 








HYDRAULIC FLIGHT: 

HY DROPLANE 

remaining completely out of the water while the 
machine is in action. 

“The idea of using the dynamical reaction of the 
water is not new, but up to the present has not 
been applied except what has been 
attempted with in these boats, how- 
hull water, but skims 
on the surface, attainment of 
really high speeds. 

“The most important characteristic of the hydro- 
plane is that the resistance of the water is not de- 
pendent on the speed, but remains constant, and 
is equal to half the total weight of the apparatus; 
the total resistance is increased only by a portion’ 
of resistance due to the air, a portion naturally pro- 
portional to the square of the speed. In consequence, 
similar hydroplanes in the future should be able to 
attain speeds of 60 to 100 miles per hour, and change 
into flying machines by the addition of 
aerial suspension.” 


with 
gliding boats; 
not leave the 
hinders the 


success, 
ever, the does 
which 


themselves 
the necessary planes for 
After six years of experimenting, Ing. Forlanini can 
now consider that he has arrived at fully satisfactory 
and definite results. The first hydroplane he tried 
during the years 1905, 1906, and 1907, immediately 
demonstrated the excellence of the new system, but 
always handicapped by the 
a bad 70 horse-power motor, 
Another hydroplane, tried 
1909, was fitted with a 


its performances were 
irregular working of 
with which it was fitted. 
during the years 1908 and 
steam motor that worked more regularly. Although 
the effective power was only 25 horse-power, and 
the weight of the boat over a ton, this machine at- 
tained a speed of over 50 kilometers per hour. 

The hydroplane that is being tested at present 
weighs two tons when there are two persons aboard 
—it is possible to carry four other persons—and Is 
fitted with a 100 horse-power gasoline motor. It has 
attained a speed of 45 miles per hour, and this speed 
will be increased by the introduction of a few modi- 


SIGNOR FORLANINI’S REMARKABLE 


to the effect that on three of his photo- 
graphs taken with the 6-inch and 10- 
inch lenses of the Bruce photographic 
doublet on 1907, August 7th, and 1909, 
August 22nd and 24th, a fourteenth magnitude star is 
to be found in the exact position of Espin’s Nova Lacer- 
te. The star also shows clearly and strongly on one of 
his photographs made with a 6-inch Willard lens of the 
Lick Observatory on 1893, October lith. Careful 
measurements of the position of this small star on the 
plate of 1907, August 11th (47 minutes’ 
with respect to seven small stars whose positions he 
has determined visually with a 40-inch Yerkes refrac- 
tor, give results which agree with the position of the 
Nova. It would, therefore, appear that the Nova be- 
fore this outburst for at least 17 years existed in its 
present state as a fourteenth magnitude star. The 
images on the various plates seem to show that the 
star was perhaps subject to fluctuations of at least one 
magnitude. sa 

Prof. Barnard states that in the 40-inch tele- 
scope of Yerkes Observatory the image of the Nova 
exhibits the same peculiarity as Turner’s Nova Gemi- 
norum of 1903, in having two distinct and sharp foci. 
One of these images is at the ordinary focus and has 
but little color, being surrounded by a reddish glow. 
The other, equally sharp, and of a peculiarly crimson 
color surrounded with a greenish gray glow, is 8 
milimeters farther from the object glass; the meas- 
ures give January 3d, 8.9 millimeters; January 8th, 7.6 
miilimeters; the difference doubtless being due to con- 
ditions of seeing. 

Prof. Barnard adds that he has this 
peculiarity in other stars and explains it by the great 
brilliancy of the crimson alpha line of hydrogen in 
Nova Lacert#, as is shown on spectrograms made at 
Yerkes Observatory by Prof. Frost and Mr. Parkhurst. 


exposure), 


never seen 


The Expositions at Turin and Rome 

F the two expositions to be held in Italy, the one 

at Rome commences on March 27th and the 
second at Turin on April 29th, and beth last until 


the end of November. It may be a matter of surprise 
that two expositions are to be held at the same time 
in the same country, but the fact is they are con- 
jointly organized and do not conflict. The Turin ex- 
position lying in the northern industrial region will 
represent manufactures and commerce, while the one 
at. Rome will bear upon artistic, ethnologic and his- 
toric subjects, thus completing the former. Each of 
these centers thus has an exposition which represents 


one portion of the progress of the country which 
properly belongs to it. 
Foot Rests and Their Dangers 
other foot rests cause many 


qOOTSTOOLS and 

more or less serious accidents, simply because the 
top of the stool almost invariably projects 
its feet or base. Foot rests are used more extensively 
than is commonly supposed. The more or 
namental footstool (Fig. 1), is a familiar household 
object, and foot rests of diverse forms, specialiy con- 
structed or improvised, are employed in many work- 
shops and factories, not only to support the feet while 
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Fig. 1.— The household footstool. 
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Fig. 2.—The delusive bench. 
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Fig. 3.—The treacherous inverted box. 
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Fig. 4.- A safe foot rest. 
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Fig. 5.—Safety attachment for stools. 
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Fig. 6.—Safety attachment for boxes. 


FOOT-RESTS GOOD AND BAD 


sitting, or one foot while standing, but to stand on 
while at work. A German engineer, who 
the subject in Die Umschau, found girls standing on 
piles of two or three boxes in order to tend tall ma 
chines in a certain factory. In another establishment 
a large bench, constructed as is shown in Fig 
used for piling sheets of paper. The operatives ap- 
peared to delight in stepping on this bench whenever 
it was empty, although numerous falls caused 
by the tipping of the bench Yet nobody 
trouble to bench against 
such conditions it surprising that 
cidents often a box or bench of 
dimensions at top ‘Fig. 3), is apt to 
when Mutual 
societies have incurred heavy expense through 


discusses 


2, was 


were 
took the 
secure the tipping in 
is not serious ac 
Even equai 
and bottom 


occur. 


upset carelessly stepped upon bene 


volent 
accidents of this character. 


The only safe foot rest is one whose base is con 


siderably larger every way than its top (Fig. 4), and 
most of the foot rests now In use whether of the stool, 
bench or box fy: can easily be made reasonably 


fastenin 


triangular 
, and 6, 


safe by securely four beams of 
the feet or base, as shown in Figs 
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Liquefaction of Nitric Oxide 


To the Editor of the Home Laboratory 


In the issue of January 21st, there is an article for 
umateurs on The Liquefaction of Nitric Oxide,” 
ich should never have appeared in your columns 


Mr. Bowen has very unfortunately selected for his ex- 


wriment a gas which, until the year 1877, had been 
msidered incoercible that is non-liquefiable He 
might better have selected the dioxide of sulphur or 
the dioxide of nitrogen, both of which suct umb readily 


to liquefaction 


In the year 1877, Cailletet first liquefied nitri oxide 
! xpanding the gas from a pressure of 104 atmos 
eres and at a temperature of 11 deg. C. This is 


. similar method to that for the liquefaction of air at 


the present tim« The expansion produces extreme 
oid fo liquefy nitric oxide a temperature of 93.5 
deg C. must be obtained, this being the critical tem- 
erature. a temperature above which a gas cannot be 
liquefied With thie temperature a pressure of 71 
atmospheres must be produced (Olsze wski) This is 
the critical pressure for the critical temperature of 

92.5 deg. ¢ It is because of not having these ex 
treme conditions that the gas was thought to be non 
iquefiable Prof Dewar has succeeded in both 


liquefying and solidifying nitric oxide 


I'he xperiment cited in your columns ts an utter 


impossibility, for the temperature attained approxi 


mates at best 20 deg. C. and the pressure is that of 
me atmosphere J. H. Granta 
Professor of Chemistry Central High School, 


Philadelphia, Pa 


A Home-made Portrait Attachment for a 
Camera of Fixed Focus 
By Albert S. Getten 
HE follewing describes the manner in which a 
anual attachment was made for a pocket camera 
of fixed focus 
A spectacle lens was fastened over the aperture of 
the smera by rubber bands (shown in photograph) 
and a piece of ground glass, substituted for the film, 
was placed in the back of it. The object to be photo 
graphed was then moved in front of the lens until a 
clear image was formed on the glass 
The principle is very simple The regular lens of 
the camera is placed so far from the film that the 
mage of an object, removed to a certain distance from 
which the light rays striking the lens are parallel o1 
nearly so, will be formed sharply and clearly For 
an object, however, within a foot or so the image will 
be formed back of the film and conse 


Construcuon of a Four-and-a-Half-Inch 
Reflector 
By Albert R. J. F. Hassard 


N view of the recent revival of interest which has 
_piten place in astronomical studies and of the fre- 
quent letters I have received from different quarters 
of the world, inquiring how the writers might con- 
struct inexpensively for themselves telescopes, I ven- 
ture to contribute a few sentences to this journal. Like 
your contributor, Mr. Mellish (Scientiric AMERICAN, 
October Ist, 1910) I have made several large instru 
ments, which have given much satisfaction. But 
since very large telescopes are difficult to make, par- 
ticularly for those who are inexperienced, it is my de 
sire to explain merely how I have made a small 4'- 
inch reflecting telescope at a very trifling expense. The 
entire cost has not much exceeded one dollar. Being a 
lawyer by profession, it has been only during spare 





Testing the focus of the reflector. 


moments in the evenings or mornings and on holidays 
that I could give attention to this interesting recrea- 
tion. The first teles« ope I made took me about a year, 
the last only a few hours 

First, to make a 4'--inch reflector, it is necessary to 
procure a piece of plate-glass 4% by 9 inches. With 
a ten-cent glass cutter cut this across in the center, 
making it into two squares each 4 inches square. 
With the glass cut**r draw a 4%-inch circle on each 
square, and with a .ew scorings of the cutter into the 
glass in various places outsid¢ the circles, and also 
the help of a pair of pliers, the surplus glass can be 
cut off without much trouble, and the circles left in 
quite a presentable condition. By running the edges 
on a grindstone the circumferences of the circles 
may be made both smooth and fairly true. 

Now cement one circle to a corner of the work 
bench, and to the other cement a large cotton spool 
or similar piece of wood A piece of a cylindrical 
curtain pole 1% inches in diameter and 3 inches long 
will do The cement used is merely pitch—common 
black, hard pitch. On the surface of the disk of glass 
cemented to the work bench lay a half teaspoonful of 
sand, emery, or carborundum; if emery or carborun- 
dum, use grade about 40. Wet it slightly, and rub 
one glass on the other, by keeping the motion cross- 
ways across the lower glass, so that the upper glass 
crosses the circumference of the lower glass about 3 
inches back and forth. Keep moving around the bench, 
and keep revolving the upper glass by the handle, so 
that never twice will the two glasses cross one another 
in the same direction. By this irregularity of move- 
ment comes the regularity of figure. In a minute or 
two fresh sand, etc., will be needed; and by one-half 





quently a blurred picture will be the re 
ault The only ways to correct this are 
to either move the film back to the place 
where the clear picture is formed or else 
As the 
first is impossible in a kodak of fixed 


to shorten the focus of the lens 


focus, the last must be resorted to. This 
is accomplished by placing another lens 
over the first, the focus of this one deter- 
mining of course the range of the 
camera 

rhe approximate focii of the spectacle 
ind camera lenses which I used are 9 
inches and 4% inches, respectively. The 
first was fastened over the other 1 inch 
from it, while the object photographed 
was 9 inches from the camera 

The first portrait attachment which I 
had | bought for that purpose, but its 
focus was so long that an object could be 
brought no closer than i, feet to be pho 


tographed with distinctness, so I made 








grinding, which so far has proceeded; if the distance 
be longer, proceed with the grinding as directed 
further until that distance is attained. Then procure 
finer sand or finer carborundum or emery, and grind 
with it, only use shorter strokes. Continue using finer 
and finer sand, etc., until all the small holes in the 
glass disappear and until the surface becomes quite 
smooth. Then procure about 1 pound of “flour” emery, 
which is like a grayish dust. Pour it into about 2 
quarts of water, stir it thoroughly for a few minutes, 
then let it rest for 20 seconds. Carefully and quickly 
pour off all the water, and it will be found that only 
the coarser or heavier emery will be left. Keep it by 
itself in a small jar or bottle, and label it “No. 1.” 
Then stir up the water which was poured off, for a 
minute or two, and allow the mixture to stand a 
minute. Then pour off the liquid quickly and care- 
fully, and mark the emery left in the bottom “No. 2.” 
Continue thus, only allow the liquid to rest after the 
second time as follows: Three minutes, 7 minutes, 20 
minutes, and 1 hour. In this way the last emery will 
be of the finest possible character, and the liquid will 
be of a ruddy color. The last emery will be “No. 6.” 
Grind about 10 minutes with each grade, beginning 
with No. 1, and by the time No. 6 has been used, the 
surface of the glass should be exquisitely fine, and 
without either hole or scratch. Should such not be the 


case, return to a coarser grade of emery, and use it 
until the holes made by the prior grade are removed. 
When No. 6 is finished, the glass should be almost 
transparent. 

Now on top of the glass cemented to the bench, pour 
some melted black pitch; wet the upper glass and 
press it on the pitch, so that the surface of the pitch 
may take an impression of the face of the upper glass. 
Trim away the pitch where it is larger than the glass. 
Then procure 1 ounce of jeweler’s rouge (it is also 
known as the red oxide of iron), lay a small quantity 
of it on the pitch, wet it, and revolve the upper glass 
on it diligently. An hour of this will bring the surface 
of the upper glass to a polished condition, and a 
further treatment will polish the glass completely. 
Now try it without its being wetted at all on the sun, 
as illustrated, and the image of the sun will be seen 
quite distinctly. It will not matter if the 4-foot meas- 
urement be reached exactly. I have one glass with a 
3-foot focus, and in another the focus is 4 feet. The 
surface of the glass must be true to thousandths of an 
inch, and this can be tested only by what is known 
as the Foucault test, which space does not permit me 
to explain here. The glass must be washed in a bath 
of anything which will make it chemically clean. I 
generally use 60 grains bichromate of potash, 2 ounces 
water, 5 drops sulphuric acid, though this may be 
strengthened if required. Then silver the glass*thus 
Twenty-five grains nitrate of silver dissolved in 2 
Drop into this ammonia until it first 
blackens, then becomes almost (but not quite) clear 


ounces water. 


again. If it becomes clear again, add a few grains 
more of nitrate of silver. Then dissolve 25 grains of 
chemically pure caustic potash (in stick form) in 2 
ounces of water. Mix it with the nitrate of silver, wa- 
ter, and ammonia. All will turn black. Then add slowly 
drop by drop ammonia again, and it will begin to clear. 
All the while stir it with a piece of wood or glass 
rod. Then add a small solution of nitrate of silver 
and water (10 grains nitrate and 1 tablespoonful of 
water) until the liquid which was nearly clear begins 

to get a little darker or ruddy. Lay 














the attachment above described This has 


not only worked with remarkab’e dis 
tinctness, but permited me to get a half 
size picture of the object (The “Billikin” is 5 inches 
high, while 


hi 





picture is 24% inches.) 
tn order to get photograph of the camera with its 
attachment. it was necessary for it to take it’s own 
pieture, no other camera being available. This was a 
eoimplished by placing {14 inches from a mirror and 


letting the film Xi t ) minutes 


Portrait taken with a pocket camera. 


aside. Call this solution A. Make solu- 
tion B_ thus: Six ounces pure water 
(boiled), 1 teaspoonful of white sugar, 
1 teaspoonful of pure alcohol, 3 or 4 drops 
of nitric acid. This grows better as 
it grows old. To solution A add 3 tea- 
spoonfuls of solution B, and put it into a 
saucer. Stir rapidly for one-half minute. 
Then immerse the glass, concave side 
down, so that this side of the glass is 
fully immersed in the liquid. In a few 
minutes the silver will be seen rising and 
adhering to the glass. In about 10 min- 
utes the glass will be fully covered, when 
it may be withdrawn. Let some cold 
water run on the silver face of the glass 
for a few minutes, and set the glass on 
edge to dry. At the same time silver a 
small piece of flat piate glass similarly. 
Let the piece be 14 x 1% inches meas- 
urement. Cold water running on the 
newly-silvered surface will do no harm, 








hour it will be found that the upper glass is concaved 
while the lower one has become convex. 

Now wet the surface of the upper glass and hold 
quickly the wet face to the sun; watch where the sun 
makes the best and smallest image on a screen, as in 
the accompanying drawing. If this be about 4 feet 
from the mirror’s surface, it is time to stop the coarse 


The-camera taking its own picture. 


but on the contrary, good. The tube 
should be of tin or stovepipe iron, 5 
inches in diameter by about 4 feet long. 
The two glasses should be so fixed and supported in 
the tube that the light of the moon or a star, etc, 
should pass down the tube, strike the hollowed out 
(and silvered) surface ot the 4%4-inch mitrror, then 
pass from it up to the small mirror, which ft should 
strike at an angle of 45 degrees, after which the light 
should emerge through a hole in the side or the tube, 
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where an eye-piece must be placed. At that point, 
when one looks through the eye-piece, there will ap- 
pear, many times enlarged, the object at which the 
telescope is directed. 


Graphic Demonstration of Cometary Orbits 
By B. C. Batcheller 

+XCEPT for those familiar with higher mathema- 
i and physics, it is difficult to understand how a 
comet can approach the sun with an ever-increasing 
speed, sweep around so close to it, and then move 
away without being drawn into it by the tremendous 
force of gravitation. 

The motion of the comet relative to the sun can 
be illustrated in a simple manner with two perma- 
nent magnets. One magnet may be made of a straight 
piece of steel wire 8 inches long and \% of an inch 
diameter, the other of a straight steel rod 6 inches 
long and % of an inch diameter—the exact size is not 
important. Both must be hardened and magnetized as 
strong as possible. Suspend the longer magnet like a 
compass needle, by a fine thread tied to the middle, 
and set it swinging through a wide angle in a hori- 
zontal plane by means of the other magnet held in the 
hand. As the north pole of the suspended magnet 
swings, say, from left to right, bring the south pole 
of the shorter magnet, held horizontally in the hand, 
to a position just beneath the plane in which the sus- 
pended magnet is swinging, so that if it continued to 
swing in that plane, its north pole would pass over the 
south pole of the magnet held in the hand. If the 
south pole of the magnet held in the hand is brought 
too near to the plane of the swinging magnet, then 
the two poles will be drawn together. On the other 
hand, if the south pole of the magnet held in the 
hand is not brought near enough to the plane of the 
swinging magnet, then the north pole of the swinging 
magnet will pass the stationary south pole with only 
a slight deflection. If the south pole of the magnet 
held in the hand is brought to just the right distance 
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A cometary orbit produced with magnets. 


from the plane of the swinging magnet, then the north 
pole of the swinging magnet will describe an approxi- 
mate arc of an ellipse around the south pole of the 
magnet held in the hand, passing quite close to it, 
but not touching it, as the comet passes around the 
sun. The pole of the swinging magnet moves with 
an accelerated speed as it approaches the pole of the 
stationary magnet, and with a retarded speed as it 
recedes from it, in accordance with a simliar law to 
that which accelerates and retards the comet in its 
path around the sun. 

The first few attempts to perform this experiment 
will probably result in failures, but a little patience 
is sure to be rewarded with success. I did it the first 
time by accident, but since then have repeated the 
experiment many times. 


A Modified Form of the Opeidoscope 
By C. S. Bourne 

N studying the vibrations of forks or of membranes, 

it is of great interest to the experimenter to make 
those vibrations optically apparent. 

The opeidoscope—so called by Prof. A. E. Dolbear, 
who devised the little apparatus some years ago—pro- 
vides a simple device for producing that effect. It 
consists of a tube of tin or paper several inches long, 
with a membrane of very thin rubber tied over one 
end, to the center of which is glued a small bit of 
looking-glass about one-eighth of an inch in diameter. 
By holding it near the window in such a way as to 
reflect a small sunbeam to the white wall of the 
room, and then singing different notes into the open 
end, the sun spot changes and describes harmonic 
curves in response to the pitch of the voice and the 
peculiar vibrations of the membrane. At one pitch 
it will assume a straight line, again a well-defined 
ring, then an ellipse, and perhaps a figure 8, varying 
with the tone of the voice and the movement of the 
tube. 

In experimenting with this simple device, the 
Writer has experienced the same difficulty as others 
have in being obliged to assume an awkward and 
Strained posture in order to reflect the sunbeam to 
the desired spot while at the same time holding the 
tube to the mouth. To obviate this, I constructed the 
instrument in the form of the sketch herewith shown, 
making an elbow in one tube and providing another 
slightly smaller, to slip inside, so as to easily rotate 


to amy angle desired. With this arrangement one 
may direct the sunbeam with far greater ease than 
with the single straight tube. 

Anyone may make this device with common paper 
mailing tubes, the parts to form the elbows being 
giued at the edges. The instrument is well worth 
the time spent in making it; and with the window 
shades drawn to darken the room as much as possi- 








Improved opeidoscope. 


ble, it will be found an interesting source of 
amusement. 
In a school room provided with a heliostat, the 


effect would be enhanced. 


An Easily Made Leyden Jar Charger 
By H. B. Daiiey 


ONG before he has acquired the necessary manua! 

skill to warrant an attempt to build for himself the 
somewhat difficult influence machine, many a youthful 
electrical enthusiast has at some time or another felt 
the longing to reproduce for his own benefit at home 
some of the fascinating experiments he has seen ex- 
hibited in electrostatic physics. 

To such it should be interesting to realize that 
many of the most beautiful and instructive of elemen- 
tary demonstrations of static electrical phenomena are 
among those that require only the single charge of 
a small Leyden jar for their presentation. Physiologi- 
cal effects; the puncturing of refractory materials, and 
other disruptive manifestations, such as the breaking 
oi tightly corked glass tubes filled with water through 
which the discharge is passed; ignition of gunpowder 
and volatile fluids; momentary illumination of inter- 
rupted conductors; chemical union of oxygen and hy- 
drogen in the gas pistol; the ringing of static electric 
chimes and various other interesting illustrations of 
electrical attraction and repulsion; simple experiments 
in Hertzian waves; these are but a few of the pleas- 
ing experimental possibilities of the Leyden jar and 
its single charge. 

The simple arrangement here illustrated will charge 
a pint size Leyden jar to a high potential in a few 
moments. The apparatus requires no machine work in 
its construction and can be built in a few hours with 
common tools. 

A strip of plate glass 8 x 33 inches, with parallel 
edges is supported at its ends upon shouldered cleats 
attached to a suitable baseboard, the glass being eleva- 
ted about 2% inches above the board. An amalgam 
coated, chamois-skin-covered, rubber block adapted to 
be moved back and forth by hand along the glass, car- 
ries a pair of insulated collecting combs which gather 





Device for charging Leyden jars. 


frictional electricity from the glass, transmitting it 
through an oscillating rod to a Leyden jar standing 
a short distance to one side of the charger. The body 
of the rubber block is formed of two superposed pieces 
of soft wood, each % inches thick and 4 inches wide, 
having a length slightly greater than the width of 
the glass plate. Thin hardwood guide pieces shaped 
as in the illustration, attached to the ends of the 
rubber block, guide the movement of the latter by en- 
gaging the edges of the baseboard. 

The collecting combs are carried by a rectangular 
insulating strip of plate glass measuring 6 x 10 inches 
which is clamped at its middle across its narrower di- 
mension between the two halves of the rubber block, 
the upper half of which is channeled transversely to 
receive the glass. The collector combs consist of two 


rows of downwardly directed metallic points reaching 
nearly to the glass, attached to the under sides of 
the parallel limbs of a U-shaped loop of stout brass 
or copper wire, which is bound to the ends of the 
insulating plate with two or three tightly drawn bands 
of half-inch silk ribbon. 

The points, which are placed about half an inch 
apart, are made by soldering short common pins by 
their heads to the collector rods, the rows of points 
being slightly shorter than the width of the friction 
glass on which the rubber glides. To keep the comb- 
loop from slipping off the ends of the insulating plate 
small holding clips made from rectangular strips of 
thin sheet brass, bent into U form, and measuring be- 
fore bending *% xX % inch, are soldered round the 
bedy of the comb-loop at the point where the binding 
ribbon is to be applied, the ends of the clips extending 
a very short distance upon the surface of the insulating 
plate. Thick shellac varnish is applied to the inner 
surfaces of the holding clips and the binding ribbon 
applied over them, after which the insulating plate 
including the ribbon is well coated with shellac which 
renders the attachment permanently firm. 

In making the friction pad, two thicknesses of cham- 
ois skin exactly the size of the rubber block are laid 
upon the block’s under surface, a piece of tinfoil, of 
the same size is placed upon these, and a wider piece 
of chamois skin is drawn tightly over the whole, 
brought round the edges of the block and fastened 
with small tacks. The tinfoil within the pad is elec- 
trically connected with the hand-knob on the top of 
the rubber block through a4 narrow strip of tinfoil 
shellacked round the end of the block and along its top 
surface before the guide-pieces are put on. The pad is 
now charged with a thin coating of friction machine 
amalgam made adherent to the chamois skin by means 
of a very small quantity of lard applied to the rub 
ber. Amalgam from the back of an old mirror answers 
fairly, but it is much better to buy a small quantity 
of the regular kind from makers of laboratory sup- 
plies. 

A 4-inch piece of %-inch brass tubing soldered verti- 
cally on the bend of the comb-loop carries a slender os- 
cillating rod which extends out horizontally between 
the ball-tipped prongs of the forked stem of the 
Leyden jar. The nearer end of the rod terminates in 
a %-inch metal ball provided with a vertical stem 
which turns freely in the tubular socket. To prevent 
the escape of electricity into the air the terminals 
of the comb-loop, oscillating rod, and jar fork are 
protected with smooth brass or leaden bails, and 
all projecting angles, and sharp corners are care- 
fully avoided. 

A few movements of the rubber along the glass 
charges the jar which may then be detached from 
the apparatus and its charge used in any desired 
manner. 

An excellent Leyden jar for this arrangement can 
be made as follows: Secure a tall tumbler of thin 
blown glass and coat it within and without with tip- 
foil to about half its height, attaching the foil with 
shellac varnish nearly dried. Put several ounces of 
fine shot into the tumbler to give it stability. 

Stand the forked stem vertically in the shot and 
pour melted paraffine into the tumbler to within 4 
inch of the top of the tinfoil coating. 

If plate glass is not available for the apparatus 
double strength window glass is equally effective 
electrically; but should this be used the friction plate 
should be supported in several places with vertica! 
pieces of glass tubing let into holes in the base 
board. 

Like all machines of the frictional type the present 
apparatus requires the dry cold weather of winter for 
its most successful operation. Warming the friction 
plate and occasionally stirring up the amalgam on 
the rubber add considerably to the machine's ef- 
fectiveness. 


How Clouds Get Their Fringes 


YNDALL used to explain to popular audiences, 

with the aid of a brilliant experiment, that the blue 
color of the sky is owing to floating particles of in- 
visible dust that break up and scatter the short waves, 
which are the blue waves, of light. This, as has re- 
cently been pointed out, occurs principally at a great 
elevation, where the atmospheric dust is extremely 
fine, while in the lower regions of the air, where the 
dust is coarser, the scattering affects all the rays, or 
colors, alike. The brilliant fringes of clouds, seen 
nearly in the direction of the sun, are largely due to 
dust, which especially accumulates in the neighbor- 
hood of clouds, and refracts the sunlight around their 
edges. 


A Correction 
HE article on the Unique Wind Vane and BFlee 
tric Indicatcr, appearing in our issue of January 
21st, 1911, was prepared by Mr. James L. Blackmer, the 
constructor of the instrument, and not by Mr, Frank C. 


Perkins. 
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Curiosities of Science and Invention 


200 
A Toy Gyroscopic Monorail 

HE mystery of the top lich | n recent years 

been taken up by the pract al 1 inical man, and 
put to various uses, ich he guiding of torpedoes 
the balancing of a ca | i I l the pt ntion 
of the reckins / ‘ 7 i seawa ne s 
attractive to the all boy Howevel! hould he have 
tired of tn ( n fori entific to his inter 


pear] gray leather and weathered oak. The revolving 


easy chair, the parcel racks, and even the lamp 
brackets and the chandeliers, designed after a mission 
bell, remind one constantly of the Padrés and their 
ork 
The details of construction do not differ widely 


om other modern cars except that this one is larger 
ind more costly than the average. It has a length of 
i6 feet, and weighs 133,000 pounds. It is 
constructed on a solid steel frame with a 














center beam of steel running the length of 
underneath, as a reinforcement to 
prevent telescoping 


the car 


Curious Geyser in Florida 
\ BOUT four or five 
4 vicinity of Orlando, 


nk, which is some one 


years ago, in the 
Florida, a natural 
hundred feet deep 
ind forms a small lake about two hundred 
thereby 
thousand acres to be 


vards across 


became obstructed, 
causing about one 
flooded. 

The numerous abound in 


the vicinity of Orlando overflowed into it. 


lakes which 


Many ways were tried to remove the cause 








Gyroscopic gymnast on a spiral monorail. 


eat will no doubt be revived by a recent innovatiolr 
hailing from England, which is pictured herewith 
rhis consists of a sort of monorail car of very mple 
construction, which will travel around a spiral track 
or any other form of track provided fo! rhe 
familiar gyroscope wheel is mounted in a frame ipon 
which is the figure of a gymna At t ttom « 
the frame is a roller grooved to fit the piral " 
One flange of the roller, howe I 3 sligh argel 
diameter than the other, as shown lr de 

and on this projecting flange the haft of the gyro 
scope wheel bear Owing to the eccentr tv of th 
contact, the shaft a t a erves to dri h 
roller Thus a step-down friction gear, il hich the 
reduction of speed ery great produced in al 
exceeding! simple nanne rl hee i evolved 
at high speed by the usual method of rapping a 
siriug around the. shaft and whipping it off quickly. 
When the roller is placed carefully on the ach he 
shaft of the gyroscope whee resting on th argel 
flange of the roller causes the device t rope f 
along the track The manner in Vv ch the figure 
takes curves and travels steadily uphill or downhill 
without upsetting i very puzzling and interesting, 


and makes a ery simple demonstration ol the prin- 


ciples upon which mono-railroads operate 
Mission Style Observation Car 
5 pees latesi 


the construction and decoration of railroad cars is 


old-fashioned ideas in 


departure from 
shown in the accompanying photograph of a car built 
in the Mission Style This is an observation coach 
which recently made its inaugural run over the “kite 
shaped track” of the Santa F* ystem in Southern 
California 

As thi 


ountry was the scene of the labo of the 

















A mission style observation car. 


Francisean Fathers, it is quite fitting that travel 
should be reminded of these early colonists, not on! 
in the architecture of the homes and public buildings 
of Southern California, but even in tl lesign of thi 
luxuriou ) ? ion ca True to the pirit of mis 
sion archit t , artistic simp] 
about the {fittl, of tl aneled in 


of the obstruction. A diver with dynamite 
was sent down, and several charges were ex- 
ploded, but proved of no avail. It was sug- 
gested that 


sipes be 


driven several hundred feet, to 
This was done, and 


try for an underground passage 


proved a succes 

















A curious geyser in Florida. 


So the lakes, which number thirteen within the cor- 
poration limits of Orlando, are brought to their normal 
water line It was soon discovered that for several 
miles around Orlando these pass 


Height, 0.57 inch; width of base, 0.55 inch; length of 
shaft, 0.59 inch. 

The exciter coil comprises 600 turns of a wire, 
two ten-thousandths of an inch in thickness. The in- 
ductor iron is 0.023 square inch in cross section, and 
1.29 inches in average length. The armature, which 
is 0.24 inch in diameter, comprises twelve teeth. Its 
windings are subdivided into six sections, and with 

















Complete electric motor only half an inch high. 


288 turns, and yield a useful length of 5% feet. The 
commutator comprises six plates kept together by two 
ivory cones and insulated by six ebonite plates, the 
whole being secured with an hexagonal nut on a 
brass tube ferced upon the shaft. The leads are con- 
nected to minute terminals, the commutator diameter 
being only 0.1 inch. Each of the brushes consists of 
two plates kept together by three riveted cross-stays 
and pressed permanently against the commutator by a 
ring, screw and spring. A piece of silver—in the place 
of the carbons used in actual practice—serves to effect 
the contact. The dimensions of the brushes are as fol- 
lows Length, 0.12 inch; width, 0.04 inch; height, 
0.03 inch. 

The brush-holders are adjustable, connection with 
them being made by perforated screws. The steel 
shaft is 0.03 inch, and the bearings only 0.016 inch in 
diameter. The motor in full operation uses up 0.2 
ampere with a tension of 3.5 volts, viz., an energy of 
0.7 watt. Its total weight is but 0.24 ounce avoirdu- 
pois. 


A Sun Bath in the Snow 
E have frequently heard of Eskimos who have 
enjoyed divesting themselves of all clothing 
and taking a sun bath in the snow. Occasionally we 
hear of white men who claim to enjoy such a bath. 
Whatever doubts we may have had heretofore have 
been dispelled by the accompanying photograph, 
which shows the mountain climber, Paul Reinwald, 





hundred 
hundred feet be- 
surface of the ground. 
The water level at Lake Fairview, 
some three miles out, became tod 
high for the truck gardens, so a 


ages existed some four 
and fifty to five 
low the 


ten-inch pipe was driven about four 
hundred feet deep. The water in 
the lake at the present 


time is 
about five inches above the pipe, 
which is driven in the border of 
minutes a 


the lake. Every six 


thirty-five foot formed 
probably 


caused by air rushing down the 


gusher is 
and delivered It is 


pipe with the water and collecting 
in a natural chamber to a greater 
pressure than would be produced 
by the head of water because of the 
momentum of the flowing 
When the pressure reaches a criti- 


water 


cal point it stops the flow of water, 
reverses it, and rushes out with it 
up the tube 





A Miniature Electric Motor 











( NE of the tinest electric motors 
ever built was recently con- 

structed by M. G. Trevet at Bellevue, France. It works 
most satisfactorily in spite of its marvelously small di- 
mensions, and has been presented by Carpentier to the 
French Academy of Sciences. 

This motor is a shunt-wound machine with Gramme 
ring, the dimensions of the inductor being as follows: 


Cooling off after a strenuous climb. 


cooling off after a strenuous climb up “Old Baldy” 
in southern California. The photograph was taken 
by the climber himseif on Christmas day in 1909, 
using an electric circuit and a magnetic release to 
spring the shutter. The wire may be traced along the 
snow in the foreground. 
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Automatic Stamp Slitting and 
Coiling Machine | 

By Thomas D. Gannaway 

I} W people realize the magnitude of 
the Government’s postage stamp indus- 


[ to proportions which 


try it has grown 

the mind finds it difficult to grasp. So 
great is the demand for postage stamps 
that a force of several hundred men and 
women is kept working all the time to 
make and issue that seemingly insigni- 
cant article of public consumption. If you 
will consider that a sheet of 100 stamps 
only weighs about as much as two blank 
sheets of ordinary paper of the same size, 
and that it takes about 550 tons of paper, 
about 235 tons of ink, and about 375 
tons of gum to make the supply of stamps 
for one year, you may begin to realize 
the vastness of the stamp business; and 
it is constantly growing. The postage 
stam were, at one time, all sent from 
the Bureau of Engraving and Printing— 
vhere they are made—to the Post Office 
Department, and then issued to the var- 
ous postmasters all over the United 
States, as ordered by them As the is- 
sues grew rapidly, the task became so 
great that the officials decided to avoid 
the innecessary handling involved in 
sending the output to the Post Office De- 
partment So it was arranged that the 
Bureau of Engraving and Printing should 
issue the stamps directly to the postmas 
ters, and they are now being sent out at 
the astonishing rate of about eleven bil- 
lions (all denominations) a year. This 
is equal to about thirty-one millions a 
day, which is equivalent to twenty-one 
thousand a minute, or about three hun- 
dred and fifty per second for every sec- 
ond in the year. In this era of progres- 
siveness, when the inventive mind is on 
the alert in every branch of business, 


there have been invented a number of ma- 


chines for affixing postage stamps to let- 


ters, so as to save the time and trouble 
of tearing off, licking, and pasting the 
stamp of the letter. These machines are 
very small, measuring only a few inches 


each way. They cut the stamp loose from 


the coil, moisten the gummed surface, 
paste it onto the envelope, and at the same 
time count the number of stamps used. 
All the operator has to do is to place the 
envelope in the machine and then strike 
the latter with one hand, the machine 
does the rest When he has finished 


stamping letters, he looks at the indicator 


(or register) to ascertain how many 
Stamps have been spent For use with 
this machine (which is of great conve- 
hience to private concerns) the stamps 
must be furnished in strips only one 
Stamp wide and rolled up in a coil. The 


desire to use these machines created a 


demand the Government 
and 
Ralph 


graving 


upon to prepare 
a. 3. & 
of En 
and wishing to accom- 
the the fullest extent 


practicable, undertook to prepare stamps 


issue coils 


stamps in 


Director of the Bureau 


Printing, 


modate public to 


for these machines, sufficient to meet the 
demand. At first it was not a very diffi- 
cult task The stamps are printed in 
sheet twenty stamps square. These 
Sheets were perforated lengthwise and 
then separated into strips, one stamp 


wide, and 
forations 


running crosswise of the per- 
A small blank margin is left 
on ea end of the strips and a number 
of such strips are then fastened together 
end to end by hand 
some like a fishing 


two perperd:cular 


Then a small reel, 
placed 
brackets av | 


hat reel, is 
betw: 


;} tached to an ordinary office table. An- 
other operator takes the long tape of 
stamps which is being made by pasting 


the strips together, and winds them on 
this reel, until she has five hundred or a 
thousand stamps, as desired. Until very 
recently this was the only method known 
for coiling postage stamps, and, at first, 
was quite adequate to meet the require- 
ments. But the demand for 
up in this form is growing at a remark- 


Mr. F 


stamps put 


able rate Campbell, who is in 


has in- 
cent in 


charge of this division, tells me it 


creased about two hundred per 
the last year. The increased demand for 


coiled stamps is the result of the introduc- 


tion of improved methods for applying | 
stamps, and it is the judgment of Mr. 
Ralph, the Director, that within a year 


or two coiled stamps will be universally 
used by the Post Office Department. 


Thirty operators are employed on this 


work alone. But with the advent of some 


new automatic separating and coiling ma- 














The pasting table. 

















Rear view of the stamp coiling machine. 

















Front view of stamp coiling machine. 


AUTOMATIC STAMP SLITTING AND COILING MACHINE 





| long. 


chines, invented by Mr. Benjamin Stick 
ney of the Bureau, it is expected that it 
will soon be possible to fill all orders 
promptly 


For these machines, the original sheet 
hundred 
but 
strips, it is 
the 
sheets 


of two stamps is perforated as 


before, instead of being cut into 


cut only once, crosswise of 


stamps 


leaves. the half 


perforations 


ten wide and twenty 


half sheets must be 
they 


stamps long. These 
pasted together endwise before 
fed to the machine. This 


long tables shown in our first illustration 


are 
is done on the 
Sheets of manila paper of the same width 
and not quite as long as the half sheets 
of stamps have ten labels printed on them 
so as to correspond with the ten rows ef 


stamps, and on the opposite side is a 
strip of gum running crosswise of the 
sheet. These sheets are used to make the 


core on which the stamps are wound and 
also for wrappers for the individual coils 
Before the 


to the pasting tables they 


sheets of stamps are carried 


are arranged 
according to the size of coils to be made 
If coils of five hundred 
made, a sheet of the manila paper labeled 


stamps are to be 


as five hundred is put down as a starting 
then 
another sheet of 


base, twenty-five sheets of stamps, 


manila paper, then an 
other twenty-five sheets of stamps, and so 
on, until enough are piled up to fill one 
of the large spools for the machine if 


to 





coils of one thousand stamps each ¢ 


be wound, sheets of manila paper labeled 


as one thousand are used and then fifty 


sheets of stamps are placed between them. 
The operator at the pasting table takes 


the sheet of manila paper off of the top 
of the stack of stamps and places it to 
her left, i. e., between the spool and the 
aluminium bar which extends across the 


She then takes the 


first sheet of stamps with her right hand 


center of her table. 


j}and slips it urder this aluminium bar so 


that the end of the sheet is even with the 
The 


of stamps to 


opposite edge of the bar. 
the 
In a slot 


next step 
the 


alumi- 


is to attach sheet 


manila paper under the 
nium bar is a small cylindrical tank about 
two inches in diameter 
This is fitted 
like flat wick one-fourth of an 
and inch The tank is 
with water and then closed, and the wick, 
which is fitted in it like an ordinary 
lamp wick, 7 
touch the bottom of 
The operator 
stamps in 
takes hold of this tank with her left 


and five inches 


with a small sponge- 


thick 
filled 


inch 


one wide. 


extends up far enough to 
the 


while 


aluminium bar. 


then holding the 


place with her right hand 

and 
pulls it across the table toward her and 
then pushes it back. The wick thus mois 
tens a strip of the gum all the way across 
the end of the sheet. This is then slipped 
through and pasted onto the sheet of ma 
nila paper. The next 


taken and treated the same way 


sheet of stamps is 


and then 
pasted onto the one which has just passed 
through. As this is done they are wound 
on the large spool at the end of the table 
is filled it is 


the automatic coiler. 


When this spool ready for 


As will be seen by the accompanying 
cuts, this machine is very compact 
it is capable of doing a large amount of 
work. One of the large spools from the 
pasting tables is put into the machine, a 
shown in our illustrations. The last 
sheet put on the spool is manila paper 
and this is started throvueh the machines 

which is equipped with nine rotary 
knives—and is cut into strips of the same 
width as the trip of m pe The ma- 
chine has ten spir ach carrying a 
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small reel flanged on one side 


second illustration) On these reels the 


stamps are wound. The end of the reels 
are split, and each is fitted with a ratchet, 
so that anyone of them can be turned by 
moving the spindle. The 


hand without 


(see our 


machine is threaded, as it were, by taking | 


the ends of the manila paper which has 
been started through, and putting one of 
the eplit end of each reel and 
until the 


This 


them in 


turning it strip of paper is 


makes the cores for the 


The machine is then 


straight 


first coils of stamps 


started ‘the motive power being electri- 
city) and almost before you have had 
time to realize what is happening, the 


second sheet of manila paper is seen pass 


ing through, indicating that the ten coils 


have been completed. The machine is 
then stopped and with a pair of scissors 
the strips of paper are severed, leaving 


a certain length of gummed strip extend 


mn , | 
ing from each coli This is wound up by} 


thus making a 


down 


After the coils have 


hand and pasted 


wrapper for the coil 
machine, the | 


ali been 
ends of paper left in it are threaded up as 


removed from the 


before, thus making the cores for the 
next ten coils 

At present the 
one of these machines and three pasting 
built The | 


takes to 


Government has only 


tables, but more are being 


four operators which it handle 


these, are coiling as many stamps as 
twenty-two workers could make by hand; 
thus $12,000 to $15,000 per year 
to the Government 


has a capacity of twelve 


Saving 


The machine 
hundred coils of five hundred stamps each 
The cost of installation | 


in seven hours 


including the three pasting tabies is less 
than $1,000 


erai times its cost in one year. 


therefore it will save sev | 


The New Trade-Mark and Patent 
Treaties 
fPHE United States Senate on February 
I 1911, approved the conventions 
adopted by the Fourth International Con- | 
gress of American States at Buenos Aires | 
and signed August 20th, 1910, relating 
to the protection of trade-marks and pat- 


8th, 


These conventions which were pre- 
pared by the United States delegation, 
the Commissioner of Patents, 


ents. 


for which 
Mr. Edward B 
attaché, were adopted, after a most thor-| 
ough and dur- 
ing the closing session of the Congress. 


Moore, was the expert 


exhaustive consideration, 


Their adoption was of course subject to 
ratification by the various governments, 
and the United States Senate Committee 
on Foreign Relations has kad them under 
consideration for several months, but the 
treaties were not made public until the 
Sth instant 

The following are the more important 
articles on trade-marks: 


Article Il.—Any mark duly registered 





by the interested party in saietiilamea’ 


with the laws of the State wherein the 
offense is committed. 

Article [X.—Any person in any of the 
signatory States shall have the right to 
petition and obtain in any of the States, 
through its competent judicial authcrity, 
the annulment of the registration of a 
trade-mark, when he shall have made ap- 
plication for the registration of that 
mark, or of any other mark, calculated 
in such State, with the 
mark in annulment he is inter- 
ested, upon proving: 

(a) That the mark the registration 
whereof he solicits has been employed or 
used within the country prior to the em- 
ployment or use of the mark registered 
by the registering it or by the 


to be confused, 
whose 


person 





persons from whom he has derived title; 
(b) That the registrant had knowledge 


|}of the ownership, employment, or use in 


| the registered mark on the date of its de- 


| been used or employed by the registrant 





in one of the signatory States shall be 
considered as registered also in the other 
States of the Union, without prejudice to 
the rights of third persons and to the pro- 
visions of the laws of each State govern- 


ing the same. | 


Article til.—The trade- 
mark in one of the signatory States pro- 


deposit of a 


duces in favor of the depositor a right 


of priority 


for the period of six months, | 





80 as to enable the depositor to make the| 


deposit in the other States 
Article VI 
regarding the 


All questions which 
of the de- 
adoption of a trade-mark 
shall be decided with due regard to the 
date of the deposit in the State in which 
the first application was made therefor 
Article Vil 
mark includes the right to enjoy the ben- 


arise priority 


posit or the 


The ownership of a trade- 


efits thereof and the right of assignment 


or transfer in whole or in part of its 
ownership or its use in accordance with 
the provisions of the laws of the re- 
spective States 

Article VIIIl.—The imita- 


tion, or unauthorized use of a trade-mark, 


falsification, 


as alse the false re 


Origin of a product 


hall be prosecuted 


any of the signatory States of the mark 
of the applicant, the annulment whereof 
is sought, prior to the use of the regis- 
tered mark by the registrant or by those 
from whom he has derived title; 

(c) That the registrant had no right 
to the ownership, employment, or use of 


posit; 
(d) That the registered mark had not 


or by his assigns within the term fixed 
by the laws of the State in which the reg- 





istration shall have been made. 

Article X.—Commercial names shall be 
protected in all the States of the Union, | 
without deposit or registration, whether | 
the same form part of a trade-mark or | 
not. 

Article XI.—For the purposes indicated 
convention a Union of 


in the present 


bureaus established one in the city of 
Havana, Cuba, and the other in the city 
of Rio de Janeiro, Brazil, acting in com- 
plete accord with each other. 

Article XII.—The international bureaus 
shall have the following duties: 

1. To keep a register of the certificates 


| American Nations is hereby constituted, | 
} which shall act through two international | 


same time to all the governments of the 
other States of the Union. 

7. To initiate and establish relations | 
with similar bureaus and with the scien- 
tific and industrial associations and in- 
stitutions for the exchange of publica- 
tions, information, and data conducive to 
the progress of the protection of indus- 
trial property. 

8. To investigate cases where trade- 
marks, designs, and industrial models 
have failed to obtain the recognition of 
registration provided for by this conven- | 
tion, on the part of the authorities of any | 
one of the States forming the union, and 
to communicate the facts and reasons to 
the government of the country of origin 
and to interested parties. 

9. To co-operate as agents for each one | 
of the governments of the signatory 
States before the respective authorities 
for the better performance of any act 
tending to promote or accomplish the 
ends of this convention. 

Article XIII.—The bureau established 
in the city of Havana, Cuba, shall have 
charge of the registration of trade-marks 
coming from the United States of Amer-| 
ica, Mexico, Cuba, Haiti, the Dominican | 
Republic, El Salvador, Honduras, Nicara- | 
gua, Costa Rica, Guatemala, and Panama. | 

The bureau established in the city of 
Rio de Janeiro shall have charge of the 
registration of trade-marks coming from 
Brazil, Uruguay, the Argentine Republic, 
Paraguay, Bolivia, Chili, Peru, Ecuador, 
Venezuela, and Colombia. 

Article XIV.—The two international 
bureaus shall be considered as one, and 
for the purpose of the unification of the 
registrations it is provided: 

(a) Both shall have the same books 
and the same accounts kept under an 
identical system. 

(b) Copies shall be reciprocally trans- | 
mitted weekly from one to the other of 
all applications, registrations, communica- 
tions, and other documents affecting the 
recognition of the rights of owners of | 
trade-marks. 

Article XVI.—The governments of the 
Republic of Cuba and of the United States 





of ownership of trade-marks issued by | of Brazil shall proceed with the organiza-| 


any of the signatory States. 


tion of the Bureaus of the International 


2. To collect such reports and data as| Union as herein provided, upon the rati-| 
relate to the protection of intellectual | fication of this convention by at least 
and industrial property and to publish | two-thirds of the nations belonging to 


and circulate them among the nations of 
the Union, 
whatever special information they may 
need upon this subject. 

3. To encourage the study and publicity 
of the questions relating to the protec- 
tion of intellectual and industrial prop- 
erty; to publish for this purpose one or 
more official reviews, containing the full 
texts or digest of all documents forward- 
ed to the bureaus by the authorities of 
the signatory States. 

The governments of said States shall 
send to the International American Bu- 
reaus their official publications which 
contain the announcements of the regis- 
trations of trade-marks, and commercial 
names, and the grants of patents and 
privileges as well as the judgments ren- 
dered by the respective courts concerning 
the invalidity of trade-marks and pat- 
ents. 

4. To communicate to the governments 
of the Union any difficulties or obstacles 


| that may oppose or delay the effective ap- 


may | 





presentation as to the} 


plication of this convention. 

5. To aid the governments of the sig- 
natory States in the preparations of in- 
ternational conferences for the study of 
legislation concerning industrial prop- 
erty, and to secure such alterations as it 
may be proper to propose in the regula- 
tions of the Union, or in treaties in force 
to protect industrial property. In case 
such conferences take place, the directors 
of the bureaus shall have the right to at- 
tend the meetings and there to express 
their opinions, but not to vote. 

6. To present to the governments of 
Cuba and of the United States of Brazil, 
respectively, yearly reports of their la- 
bors which shall be communicated at the 


as well as to furnish them | 
| both bureaus shall not be necessary; one 








each group. 

The simultaneous establishment of, 
only may be established if there be the 
number of adherent governments pro- 
vided for above. 

Article XVII.—The treaties on trade- 
marks previously concluded by and be- 
tween the signatory States, shall be sub- 
stituted by the present convention from 
the date of its ratification, as far as the 
relations between the signatory States are 
concerned. 

Article XVIII.—The ratification or ad-| 
hesion of the American States to the pres- 
ent convention shall be communicated to 
the Government of the Argentine Repub- 
lic, which shall lay them before the other 
States of the Union. These communica: | 
tions shall take the place of an exchange 
of ratifications. 

The following are the more important | 
articles on patents: 

Article If1—Any persons who shall ob- 
tain a patent of invention in any of the 
signatory States shall enjoy in each of 
the other States all the advantages which | 
the laws relative to patents of invention, | 
designs, and industrial models concede. 
Consequently, they shall have the right to 
the same protection and identical legal 
remedies against any attack upon their 
rights, provided they comply with the 
laws of each State. 

Article IIlI—Any person who shall 
have regularly deposited an application 
for a patent of invention or design or 
industrial model in one of the contract- 
ing States shall enjoy, for the purposes 
of making the deposit in the other States 
and under the reserve of the rights of 





| vention 





third parties, a right of priority during 


a period of twelve months for patents of 
invention, and of four months for de- 
signs or industrial models. 

In consequence the deposits subsequent- 
ly made in any other of the signatory 
States before the expiration of these 
periods can not be _ invalidated by 
acts performed in the interval, especially 
by other deposits, by the publication of 
the invention or its working, or by the 
sale of copies of the design or model. 

Article IV.—When, within the terms 
fixed, a persen shall have filed applica- 
tions in several States for the patent of 
the same invention, the rights resulting 
from patents thus applied for shall be 
independent of each other. 

They shall also be independent of the 
rights arising under patents obtained for 
the same invention in countries not par- 
ties to this convention. 

Article V.—Questions which may arise 
regarding the priority of patents of in- 
shall be decided with regard to 
the date of the application for the re- 
spective patents in the countries in which 
they are granted. 

Article VI.—The following shall be 
considered as inventions: A new manner 
of manufacturing industrial products, a 
new machine or mechanical or manual 
apparatus which serves for the manufac- 
ture of said products, the discovery of a 
new industrial product, the application of 
known methods for the purpose of se- 
curing better and every new, 
original, and ornamental design or model 
for an article of manufacture. 

The foregoing shall be understood 
without prejudice to the laws of each 
State. 

Article VII.—Any of the 
States may to recognize 
for any of the following causes: 

(a) Because the inventions or discov- 
eries may have been published in any 
country prior to the date of the invention 
by the applicant. 

(b) Because the inventions have been 
registered, published, or described in any 
country more than one year prior to the 
date of the application in the country in 
which the patent is sought 

(c) Because the inventions have been 
in public use, or have been on sale in 
the country in which the patent has been 
applied for, one year prior to the date of 
said application. 

(d) Because the inventions or discov- 
eries are in some manner contrary to 
morals or laws. 

Article VIII—The ownership of a pat- 
ent of invention comprises the right to 
enjoy the benefits thereof, and the right 
to assign or transfer it in accordance 
with the laws of the country. 

Article IX.—Persons who incur civil 
or criminal liabilities, because of injur- 
ies or damage to the rights of inventors, 
shall be prosecuted and punished in ac- 
cordance with the laws of the countries 
wherein the offense has been committed 
or the damage occasioned. 

Article X.—Copies of patents certified 
in the country of origin, according to 
the national law thereof, shall be given 
full faith and credit as evidence of the 
right of priority, except as stated in Ar- 
ticle VII. 

Article XI.—The treaties relating to 
patents of invention, designs, or indus- 
trial models, previously entered into be- 
tween the countries subscribing to the 
present convention, shall be superseded 
by the same from the time of its ratifica- 
tion in so far as the relations between 
the signatory States are concerned. 


results, 


signatory 


refuse patents 


Validity of Recent Patents.—Out of 
eight adjudicated patents, one of which 
was a reissue, reported in the Patent Of- 
fice Official Gazette of January 31st, 1911, 
five patents were sustained, two patents 
were held void and the reissue was held 
void as not being for the same invention 
as the original patent. One of the sus- 
tained patents was held infringed and 
four of the said patents were held not 
infringed, 
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Legal Notes 

Successive Patent Appeals. —A novel 
ease is found in Avery against Case, 174 
Federal Reporter, 147. One Holsclaw, an 
inventor of an improvement, had made 
application to the Patent Office for a 
Before his patent issued another 
interfered by applying 
for a patent on a like subject-mrtter. 
The Examiner of Interferences deter- 
mined in favor of Holsclaw, upon the 
disclosure in the Sobey application that 


patent 
inventor, Sobey, 


the invention had not been conceived by 
him until after the filing of the Hols- 
claw application. Thereupon Sobey, to de- 
lay a final issuance of the Holsclaw patent, 
moved for a vacation of the Examiner's 
judgment; which being denied, he ap- 
pealed to the Examiner in Chief; which 
being denied, he appealed to the Com- 
missioner of Patents; which being de- 
nied, he moved for a rehearing before 
the Commissioner; which being denied, 
he appealed to the District Court of the 
District of Columbia; which being de- 
nied, he petitioned for a rehearing in 
the Court of Appeals of the District of 
Columbia; which being denied, he pre 
sented a petition to the Supreme Court 
of the United States for a writ of certio- 
rari; which being denied, further dila- 
tory steps were taken in the Court of 
Appeals and before the Commissioner of 
Patents. This case is brought for dam- 
ages in delaying the issuance of the 
Holsclaw patent. The court held that 
the complaint did not state a cause of 
action for the recovery of damages, be- 
cause specific damages were not alleged, 
and the case, if maintainable at all, was 
one in the nature of trespass on the 
ease for injury and damage to plaintiff, 
and the mere postponement of the term 
was not necessarily to 


of its monopoly 


its detriment. 


Brief Notes Concerning Inventions | 


A Remarkable Coincidence.—A patent 
attorney whose firm has Washington of- 
fices, vouches for the absolute truth of 
the following stery of a remarkable series 
of coincidences in connection with two 
applications for patent. The attorney 
had two clients of the same name. For 
the sake of the story, we will assume that 
the name was Linwood. One Linwood 
lived in Washington and the other in 
Chicago, and both were personally known 
to the attorney. The two Linwoods, al- 
though not related, resembled each other 
personally, both physically and temper- 
amentally. They had applications for 
patent pending at the same time for dif- 


ferent inventions and both the applica- 
tions were placed in interference, the 
party interfering with the Washington 


Linwood living in Chicago, and the party 
interfering with the Chicago Linwood 
living in New York. In neither interfer- 
ence was testimony taken. In both in- 
terferences the cases were settled by the 
agreement of the parties, the agreement in 
each case being that one of the parties 
should take the right to use the inven- 
tion for a restricted purpose and the 
party taking the right for the restricted 
purpose in each case was Linwood. 


New Flour Milling Patents, —Two 
United States patents were issued Febru- 
ary 7th, 1907, to a resident of Weybridge, 
England, for milling flour 
which are thought by some to be of much 
importance in the milling art. Both pat- 
ents relate to the addition of water to 
flour by subjecting the stock or flour to 
the action of a spray of water. One of 
the patents is for a process in which the 
stock is passed through a set of rolls, 
then subjected as it comes from the rolls 
to a spray of water and is then passed 
while still moist through another set of 
rolis. It is claimed that by the improve- 
ment the water becomes very intimately 
mixed with the flour during the finishing 
milling operations and the color of the 
flour is improved. The other patent is 
similar in character, but provides for the 
addition of “modifying ingredients.” 


processes of 


RECENTLY PATENTED INVENTIONS. 

These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. ‘Terms on application to the 
Advertising Department of the ScrenrTiric 
AMERICAN, 


The weekly Index of Patents issued by the United 


States Patent Office will be found in the Scientific 
American Supplement. 











Pertaining to Apparel, 
WALL RACK.—M. Lowenstein, Malden, 
Mass. This invention provides a rack for 





hanging coats, having combined therewith a 
| box receptacle for a hat, and hanging devices 
lfor canes and umbrellas, and brushes for use 
for both coat and hat; provides a hat recep- 
tacle to be used in an elevated position; and 
provides means for opening and closing the lid 
of the hat receptacle. 


Of General Interest, 

DENTAL MATRIX CLIP.—G. H. SHannon, 
Cambridge, N. Y. The improvement provides 
a molding ring for retaining the molding ma- 
terial used in obtaining a cast impression of a 
tooth cavity, or a plastic filling material, from 
spreading under the gum and to adjacent 
teeth ; provides a clamp for retaining the ring 
in operative position; and provides a fasten- 
ing device for the clamp, which will allow of 
the bite or occlusion of the upper and lower 
dentures to be taken while the apparatus is 
in position and without disturbing the same. 

BURIAL VAULT.—J. Bermet, New York, 
N. Y. This invention relates to a subterranean 
srave vault, which is adapted to receive one 
or more bodies and protect them from vermin 
and seepage. It provides a vault with an up- 
standing flange or ridge arranged around the 
opening, whereby any surface waters are pre- 
vented from flowing into the interior of the 
vault. 

TORPEDO OR BOMB.—W. J. Turnsvtt, 
New Orleans, La. In this patent the invention 
is an improvement in torpedoes, shells, bombs, 
or the like designed for use in blowing up 
vessels or other objects; and the invention has 
for its purpose to provide a novel construction 
which may be attached to the object to be 
blown up and subsequently exploded. 

OXYGEN GENERATOR.—R. C. Braptey, 
Shreveport, La. An object ia this case is to 
provide a portable generator which will auto- 
matically generate gas as fast as it is con- 
sumed, and in proportion to consumption of 
the gas. A further object is to provide a de- 
vice which can be used with a cartridge for 
generating the gas or with an auxiliary device 
for generating the gas by means of heat. 

PROCESS FOR THE MANUFACTURE OF 
SOLUBLE SOLVENTS.—G. Navuton, G. Ds 
Marsac, H. Navuton, St.-Ouen, Seine, and T. 
F. Tesse, Paris, France. The present invention 
relates to new products derived from alkali 
sulfonates of certain oils and chlorinated hy- 
drocarbons of the ethane and ethylene series 
and their process of manufacture. These 
products possess over the solvents already 
known and employed, the advantage of abso- 
lute solubility in water and a stability which 
permits of their use in industry for the most 
varied purposes. 


PORTABLE NAIL AND SCREW HOLD- 
ING CABINET.—F. A. BILusTong, Findlay, 
Ohio. This invention provides a _ cabinet 


wherein the pockets are readily varied in their 
capacity; provides for assembling the struc- 
ture rapidly and readily; provides means for 
collapsing the structure to facilitate the pack- 
ing or trans-shipment of the same; provides 
a construction for the pockets wherein is 
avoided edges which may rasp the skin of the 
person extracting articles from the pockets 
and which may prevent the extraction of the 
articles. The cabinet may be constructed 
from sheet metal. 


Hardware and Tools, 

FILE HANDLE.—WILuiaM B. Wanker, 557 
Warren Street, Brooklyn, N. Y. The more 
particular purpose in this invention is to pro- 
vide a type of handle as shown in the engrav- 
ing, in which one part is movable relatively 
to the other movable part carrying the file, so 


em 


FILE HANDLE. 


that the latter can turn independently of the 
handle. It relates to the provision of a tubu- 
lar member revolubly mounted in the handle 
and adapted to hold a piece of comparatively 
soft material, such as wood, into which the 
file shank is driven and thus held rigid in 
relation to the tubular member. 

HOSE COUPLING.—-J. E. W. Borscu, Co- 
lumbia, Nev. The object here is to provide a 
coupling which may be quickly connected and 
disconnected, by pulling the sections straight 
away from each other, thus avoiding the dis- 
advantages of twisting the hose, and wherein 
an efficient lock is provided for preventing 
accidental disengagements. 


Household Utilities, 
VENTILATING CONDUIT FOR GARBAGE 
CLOSETS. — Cornetia 8. Ropinson, New 
York, N. Y. The object in this instance is to 
provide a closet with a ventilating conduit 








having at its outer terminal a device for keep- 
ing out the rain, while permitting a free circu- 
lation of air through the conduit, the said de- 
vice being so constructed that it may be 
placed in the wall of a building with either 
of its closed longitudinal faces uppermost with 
equally good results, so that the mechanic in 
installing the device, however careless he may 
be, will be certain to make a proper connec- 
tion between openings of the receptacle and 
the atmosphere beyond the conduit. 

CONVERTIBLE CHAIR.—A. Reisman, New 
York, N. Y. The more particular purpose in 
this invention is to provide a chair frame with 
rockers which may be swung into two different 
normal positions, so that the chair as a whole 
may be used as a rocking chain or as an ordi- 
nary chair, the device being provided with a 
seat movable into either of two normal posi- 
tions according to the form assumed by the 
chair. 


Machines and Mechanicai Devices, 

DREDGE.—W. T. Sarin, Seattle, Wash. Mr. 
Sain’s improvement pertains particularly to 
devices connected with the carriage for tem- 
porarily locking it automatically at one end of 
the track, and for releasing it automatically 
when the bucket is raised; also to means con 
nected with the carriage for supporting the 
bucket while dumping, and traveling back on 
the track. 

CENTRIFUGAL PUMP.—J. L. Heap, Ala- 
mogordo, New Mex. For pumping purposes, 
use is made of a casing provided with a peri- 
pheral chamber, a rotor mounted to turn In a 
casing, deflecting wings on the rotor, and 
blades or valves mounted to turn with the 
rotor and adapted to guide the flow of water 
or liquid to be pumped. The pump is adapted 
to operate in either of two directions. 

SHOE POLISHING MACHINE. — E. F. 
Hecker, New York, N. Y. In the present 
patent the object of the inventor is to pro- 
vide an efficient machine for polishing boots 
and shoes, in which the polishing brushes, 
cloths, or buffers are actuated by suitable 
mechanism which in turn is operated through 
the movement of the foot support under the 
imposed weight and downward pressure of the 
foot. 

TRAVELING CONVEYER.—R. M. Crarkx, 
Webb City, Mo. This machine removes tail- 
ings when piled upon the ground, or sand, 
ete., the same being taken up by a conveyer 
properly formed of belts with buckets at- 
tached, and by which the material is delivered 
into a chute and discharged into a car. Op- 
erative parts, save the car, are mounted upon 
a wheel-truck adapted like the car to run on 
rails. Truck wheels are geared with the same 
motor that drives the conveyer proper, gear 
ing for the wheels being reversible, so that 
the machine may be driven forward or back. 
The car may be run up to, or moved away 
from the conveyer proper, as conditions re- 
quire. 

WATER PURIFIER FOR ICE MACHINES. 
—J. J. Scurape, Waco, Texas. This machine 
is adapted for the purification of water for 
artificial ice making, but is adapted also for 
the purification of water for any purpose. 
There is but little waste of water in this 
system, none in fact except when the filter is 
cleaned. 

INDICATING DEVICE.—C. N. WIsNer, 
Memphis, Tenn. An object in this invention 
is to provide a device which may be manipu- 
lated by an operator at a central station so 
as to display visible signs for indicating 
values and locations, thereby dispensing with 
the necessity of the customary ticker now 
used in most brokers’ offices. 


Prime Movers and Their Accessories, 
VALVE GRINDER.—J. Y. Porrer, Ir, 
Knights Key, Fla. The object of the inven 
tion shown in the illustration is to provide a 
grinder for grinding valves and their seats, to 
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VALVE GRINDER. 


secure a perfect fit between the valve and its 
seat. For this purpose use is made of a 
shank having depending prongs, one of the lat 
ter being longer than the others, and a valve 








having holes therein, one of the holes being 
deeper than the others, the prongs being 
adapted to engage the holes in the valve, so 
that the longer prong depends to the bottom 
of the deeper hole and the remaining prongs 
extend a distance into the remaining holes. 


ROTARY ENGINE.—F. P. Nicnous, Hows 
ton, Texas. The invention relates more par- 
ticularly to that type of rotary engine, on 
example of which is illustrated in a previous 
patent granted to Mr. Nichols An object of 
his present invention is to more effectuaily 
centrol the delivery of motive fluid te th: 
pockets in the outer casing, and in order to 
do this, he provides the sliding blades or pis- 
tons with valves, which are mechanically op- 
erated during the movement of the rotor 

VARIABLE HORSE-POWER GAS EN- 
GINE.—A. M. Leoni, Highland, N. ¥. The 
object in this case is to produce a gas or 
explosive engine which may be arranged in 
such a way that the horse-power may be made 
te vary between wide limits. In other words, 
the engine is constructed in such a way that 
its horse power can be regulated not only by 
regulating the amount of explosion charge, 
but alse by regulating the explosion chamber 
itself. 


Railways and Their Accessories, 
RAIL JOINT.—J. M 
N. Y. The invention pertains to rali joints, 
the more particular purpose being to provide 
at the junction between consecutive reils a 
pair of fish plates so shaped, proportioned and 
arranged, as to compensate for wear of the 
plates and of the rails, in such manner that 
by tightening the plates relative to the raiis, 
the latter can be periodically braced up and 
rendered as if new. 

STOCK GUARD.—S8. P. Foster and H. V 
Srevens, East Chattanooga, Tenn The inten- 
tion in this case is to provide a stock guaid 
for railways and the like, to prevent animals 
from walking along the tracks and being struck 
by trains. For the purpose mentioned, use i 
made of a platform having spaced 
and pivotally mounted on a tie, and a picket 
barrier mounted to swing outwardly on the 
platform when one end of the same is moved 
downwardly. 

EMERGENCY SLIDE VALVE ACTUATOR 
FOR LOCOMOTIVES.—F. P. Sasaman, Pitte- 
ton, Pa. It is a common occurrence for the 
piston stem of the valve yoke of one or both 
of the steam slide valves of a locomotive to 
break while en route, necessitating long .de 
lays incident to sending a messenger on foot 
to the nearest station to telegraph for an- 
other engine, or in disconnecting the broken 
valve and running the engine on one side 
until a point is reached where another loco- 


JORGENSEN, New York, 


memhers 


motive is to be had. This invention over- 
comes such delays. 
Pertaining to Recreation, 
PLEASURE RAILWAY.—J. W. Bornter 


Dorchester, Mass. The invention pertains to 
an amusement device of the pleasure-rallway 
type, in which the pleasure-seekers are given 
a rolling, jolting ride in a zig-sag 
manner calculated to give all the excitement 
required. The device is simple in construc 
tion, and both exciting and fascinating in 
operation. 


dipping 


Pertaining to Vehicles, 

TIRE MOLD.—Josern W. TuHrorr, East 
State Street, Trenton, N. J. The mold fins 
trated herewith is for use in curing and val 
canizing the outer casings of pneumatic tires 
or the like; and an object of the invention is 





TIRE MOLD. 


to provide a device which will permit a hard 
eure of the tire casing at the tread, where 
there is the greatest amount of wear, and 
which will permit a soft cure at the sides of 
the casing, where flexibility is necessary The 
device is intended to be officlent tn operation 
and easily manipulated 


STATION INDICATOR.—-B. Kenner, New 


York, N. Y. This indicator is for use on 
passenger vehicles, to inform passengers as to 
the name of the next succeeding place o 


station at which the vehicle will stop. It is 
especially adaptable for use on cars and tis of 
a form particularly designed to be secured in 
position transversely of the car adjacent the 
ceiling thereof, whereby the information itm 
parted by the indicator may be 
by persons at either end of the car. 


readily seen 


Nore. 
be furnished by the Scimnriric AMemican for 
ten cents each Please state the name of the 
patentee, title of the invention, and date of 
this paper. 


Copies of any of these patents will 
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uable formulas, useful to everyone, 
The 


formulas are classified and arranged 


been offered to the public. 


into chapters containing related sub- 
jects, while a cSmplete index, made 
by professional librarians, render 
wt easy to find any formula de- 
sired 


** As Indispensable as a Dictionary 
and More Useful”’ 


Following is a List of the Chapters 
1. Accidents and Emergencies. 
il. Agriculture. 
Il!. Alloys and Amalgams. 
IV. Art and Artists’ Materials. 
V. Beverages, Non-Alcoholic and Al- 
coholic 
VIL. Cleansing, Bleaching, Renovating 
and Protecting. 
VIL Cements, Glues, Pastes and Mu- 
cilages. 
VILL. Coloring of Metals, Bronzing, etc. 
IX. Dyeing. 
x Electrometallurgy and Coating of 
Metals. 
Xi. Glass. 
XI. Heat Treatment of Metals. 
XH. Household Formulas. 


XIV. Ice Cream and Confectionery. 
XV. Insecticides, Extermination of 
Vermin. 
XVi. Lapidary Art, Bone, Ivory, etc. 
XVIL. Leather. 
XVIIL Lubric ants. 
XIX. Paints, Varnishes, etc. 


XX Photography. 


XXI. Preserving, Canning, Pickling, ete. 
XXII. Rubber, Gutta-Percha and Celluloid. 
XXIIl. Soaps and Candles. 
XXIV. Soldering. 
XXV. Toilet Preparations, including Per- 
fumery. 
XXVIL Waterproofing and Fireproofing. 
XXVIL Whiting Materials. 
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Important and 
Instructive 
Articles on 


Aviation 





N the Scientific American Sup- 

plement we have published in 

the past few years papers by 
some of the more eminent physicists 
and engineers on flying machines. 
No book thus far published is so 
complete and so authoritative as 
these articles. The range of the 
articles is wide, covering as it does 
the theoretical side of aviation as 
well as those more practical aspects 
which deal with the construction of 
machines. The following is a par- 
tial list of the more important ar- 
ticles which have appeared in the 
Scientific American Supplement ; 
see special note below. 


@ 1816, 1817, 1818, 1819, 1820, 1821 
and 1822. The Practice and Theory 
of Aviation. By Grover Cleveland Loen- 
ing, A. M. This is the most compact 
paper on aeroplanes that has probably 
ever been published. Fourteen biplanes 
and saabaienas are described in detail, 
and illustrated with scale drawings, name- 
ly, the Farman, Cody, Curtiss, Wnght, 
Voisin (old model), Voisin (new model), 
and Sommer biplanes, and the Antoinette, 
Santos-Dumont, Bleriot XI, Bleriot XII, 
Grade, Pelterie and Pfitzner monoplanes. 
The proper dimensioning of aeroplane 
surtaces, as deduced by famous experi- 
menters from their tests, 1s also considered. 
Taken as a whole this series of seven 
papers constitutes an admirable text book. 


@ 1713. The Wright Aeroplane. 
This is a thorough description of the old 
type of Wright biplane with the horizon- 
tal elevation rudder in the front of the 
machine. Excellent diagrams and photo- 
graphic views accompany the paper. 


@ 1756. Louis Blériot and His 
Aeroplanes. Few people realize that 
Bleriot’s successful monoplane is the result 
of ten years of daring and perilous experi- 
ment. In this paper will be found an in- 
structive description of the evolution of 
the present successful Bleriot monoplane, 


illustrated with diagrams and photographs. 
@ 1768. The Farman Biplane. A 


complete description of the Farman bi- 
plane, with detail drawings of the box tail 
and vertical rudders, the manner of work- 
ing the four ailerons, hand and foot levers 
which control the machine, plan view and 
side elevation of the entire machine. 


@ 1767. The Santos-Dumont Mono- 
plane. An illustrated article describing 
the Demoiselle, the smallest and one of 
the fastest machines thus far made. 
Sketches accompany the article, showing 
the details of the construction and control. 


@ 1582. How to Make a Gliding 
Machine. Full details and drawings 
which will enable anyone to make a glider 
for $15.00. 


@ All these articles are profusely illustrated. 


@ Each number of the Supplement costs 
ten cents, mailed, and you can order as 
many of them as you wish. A set of 
papers containing all the articles above 


mentioned will be mailed for $1.20. 








Order from your newsdealer, or from 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 
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| 
kept in motion carrying a 
paying load. A 3-ton gasoline truck em- | 
ployed by a lumber company to make its 
| deliveries, consists of the truck proper | 
| with two removable bodies and two tend- 
The loading work is 
removable 


it can be 


ing yard wagons. 
| performed by means of the 
body, the chassis being equipped with a 
special framework and with a pair of 
shafts running the length of the vehicle 
Loading and unloading of 
lumber up to 41 feet in length is ac- 
means of a pair of drums 


| 


ita each side 
| 
| 


complished by 
on each of the shafts with a winch on 
one end of the same and passing 
saving from 45 
utes for each load and enabling the truck 
to get in and out of the yard very quick- 
ly, in its 12 miles-per-hour delivery ser- 


ropes 


over rollers; to 90 min- 


vice. In the operation of this scheme, re- 
quiring one man only, one of the bodies 
is always being loaded while the other is 
in transit on the truck, and the latter is 
thus kept busy most of the time during 
the working day. 

Street sweeping and sprinkling auto- 
mobile vehicles are being introduced to 
replace the ordinary cumbersome horse- 
drawn One motor 
| claimed to effect a saving of 25 per cent, 
has wide steel tires and a 12-horse-power 


vehicles. sweeper, 


two-cylinder engine, giving enough power 
to sweep uphill on any ordinary grade. 
The speed of this machine is 4% miles 
per hour, as compared with 2 to 2% miles 
per hour with the best horse-sweeper. It 
is operated by one man, and sprinkles a 
little water on the ahead to 
lay the dust and then sweeps with a ro- 
tary brush and picks up the sweepings, 
leaving a space only a few inches wide 
at the curb-side to be cleaned up by the 
hand method. In the general hauling 
incident to 


pavement 


work a_ three-ton 
tractor of American make can 


good-sized load on its own bed and haul 


farm 
carry a 


ordinary farm wagons hitched on behind 
at the same time. 
quickly and cheaply, and more easily at 
the right time (a highly important mat- 
ter in farm work) with a machine oper- 
ating 14-inch which can 
cover eight to ten acres per day on two 
gallons of gasoline The me- 
chanical plow is always ready for work, 
and makes the farmer independent of 
“soft” or galled teams of horses. Fitted 
with extension wheel-rims, the machine 
can be driven over plowed ground, pull- 
ing harrows, etc., and doing a surprising 
amount of work per day. The rim exten- 
sions are fitted with pins which 
into action automatically and which pre- 
slipping when the wheel strikes 
The engine is of 36 horse- 


Plowing is also done 
three plows, 


per acre. 


come 


vents 
soft ground 
power, giving a speed of 4 to 15 miles 


per hour, and the wheel base is 140 
inches. 
The automcbile serves a unique pur- 


pose in the quick transportation of labor 
| on emergency jobs. The fire depart- 
|ments of several cities employ a roumy 
| gasoline ear to hurry firemen from one 
point in the city to another in order to 
reinforce any district needing assistance. 
The car is equipped with fire extinguish- | 
‘ers and other light apparatus, and has a 
seat for the Caief, in front beside the 
|driver, and two lengthwise 
hind for the men. The same idea is car- 
ried out by a Lynn, Mass., gas and elec- 
tric company in a repair and general line 
|service wagon employed to convey a gang 
of ten or twelve linemen from point to 
|point and also fitted to haul poles on 
itrailers hitched on behind. Another time- 
|saving proposition is in trimming arc) 
jlamps in cities. Much of the time for- 
|merly consumed by lamp trimmers in cov- 
jering their routes on foot, and either 
climbing the posts (which were stepped 
for the purpose) or lowering the lamps 
to the street by a tackle, is saved by the 
tower-wagon shown herewith. In an ar- | 
rangement used on some routes in New 
| York city, two men constitute the crew 
| of this vehicle: The driver, who jumps 


| 


benches _ be- 








at the base of the post with a key, and 
the trimmer, who remains on the swiy- 
elled, overhanging top of the tower. 


Fuel from Nile Sudd 
By Our London Correspondent 


S is well known, one of the great 
+i difficuities relative to navigation on 
the Nile, is the obstruction offered by 
large masses of dense waterweed or grass, 
generally known as sudd. For a distance 
of 300 miles the runs through a 
very swampy country, estimated to cover 
35,000 square miles and known as the 
Sudd District. A great drawback to 
this territory is the complete absence of 
fuel of any description, there being no 
timber, while coal has to be imported, 


river 


and the price of these two commodities 
averages about $13 per ton. The existence 
of this weed offered a severe obstruction 
to the development of the Soudan, since 
at this point the Nile could not be safely 
navigated, owing to clumps of 
the grass, detached by floods, gales, and 
so forth, drifting into and blocking the 
main channel. The task of clearing the 
river and keeping the waterway open is 
thus expensive and difficult. 

A German 
ceived the 


dense 


diplomatist, however, con- 
that this grass must 
possess a certain calorific value, and sug- 
gested that it might be harvested and 
into a fuel very cheaply, so 
as to meet the local deficiencies in this 
direction. Lord Cromer and Sir Regi- 
nald Wingate were approached, and the 


idea 


converted 


assistance of the Soudanese government 
being secured, a small commission was 
dispatched to the Sudd District to study 


the feasibility of the idea on the spot. 


Large quantities of the grass were se- 
cured and dispatched to Merseburg, in 


Germany, where experiments were at 
undertaken to determine how its 
conversion into fuel might be effected, to- 
gether with the 
calorific value. 

As a result, a very simple and 
pensive process has been evolved. 
sudd is first dried and then submitted 
to treatment in a disintegrator, which 
reduces it almost to the form of powder. 
The mass is then briquetted. Recently 
Lord Cromer, Si: Reginald Wingate and 
a representative of the German and Sou- 
danese governments witnessed a demon- 
stration of the The manufac- 
ture into briquettes occupies only a few 
minutes, and in the calorific tests that 
were carried out, it was ascertained that 
the heating value of the disintegrated 
sudd is about 60 per cent that of coal, 
while the density of the briquette is 
80 per cent of coal. The cost of manu- 
facture was found to be so satisfactory as 
to enable the product to be manufactured 
on the spot in Egypt, to be sold for about 
50 per cent of the local price of imported 
coal. 

The Soudanese now granted a 
concession for the installation of a manu- 
facturing plant in the Soudan, and are 
assisting the development in a tangible 
financial manner. The success of the ex- 
periments has provided economical and 
efficient means of disposing of the river 
obstruction, and will solve the local fuel 
problem to a unique degree. Owing to 
the expanse of the Sudd District, and the 
immediate availability of unlimited sup- 
plies of the raw material, it is antici- 
pated that an important industry in the 
Soudan may be developed. 


once 
determination of the 


inex- 
The 


process. 


have 


HE total of live stock of all kinds 
which used the national forest ranges 
during the year under pay permits fell 
off 2.75 per cent in comparison with the 


previous year. This is the first year 
since regulated grazing began’ that 
there has not been an increase. The 


cause of the drop is to be found in the 
reduction of the available range through 
eliminations of land found to be better 
suited to other uses than to forest pur- 
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Will you ad- 
necessary for the 
ordinary locomotive? I want to get at the 
proper amount of draft in the exhaust 
steam which is now used through the stack for 
this purpose is taken away for other purposes 
A. Stationary boilers burn 10 to 20 pounds of 
coal per square foot of grate per hour, with a 


(12388) 
the 


asks: 
vise draft 


case 
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HOW TO BUILD A5H.P. 
GAS ENGINE AT HOME 








In Scientific American Supplements, 1641 
and 1642, E. F. Lake describes simply and 
thoroughly how a five horse power gas engine 
can be built at home. Complete working 
drawings are published, with exact dimen- 
sions of each part. @ Price by mail for the 
two Supplements, 2Uc. 
@ Order from your 


or from 


MUNN & CO., Inc. 
Publishers 
361 Broadway, N.Y. 
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| form of flour; 


draft pressure equal to 4 to % ineh ef 
water. Locomotives burn 100 to 200 or even 
more pounds of coal per square foot of grate 
per hour under a draft sometimes as great 
as 5 to 7 inches of water, induced by the ex- 
haust blast pipe. The air required for theoret 

ically perfect combustion is 12 to 14 pounds 
per pound of coal, and for practical results | 
about twice as much. The locomotive there- 

fore requires 2,400 to 5,600 pounds of air per 
hour, or 500 to 1,100 eubie feet of air per | 
square foot of grate per minute, or with 25 























put it in an iron box. Heat thi 
clean off all scale, and put 
with lime ; 
until cold 
the better 


tablespoon- | 


articles to dull red; 
in lime, and completely 
box with lid 
The more lime larger the box 
Keep airtight 2. One 
ful each of hydrochloric acid and saltpeter to 
1 gallon of water. Heat the and cool 
in it: then heat to soften by letting cool. Cast 
steel thus treated will weld with sand. 


92) A. A. C. asks: 
to be reduced to a minimum, what 
the of free air, and its ve- | 
locity leaving a nozzle % inch in diameter, at 
the following pressures—20, 40, and 80 pounds? 
A. From Kent's ‘Mechanical Engineers’ Pocket- 


cover cove; 


iron and leave 
and 


if possible. 


over 


steel 


123 Assuming the 
friction 


would be volume 


Book” we take Fliegner’s formula for flow of 
air under pressure through an orifice: G 0.53 F 
P 


, wherein @ is the flow of air in pounds per 
7, 

second, of orifice in square inches, P 
absolute in reservoir in pounds per 


square inch, 7, absolute temperature (Fabr.) of 


F area 
pressure 


questions, as in many cases they have to be referred to experts. 


|} top of 


}mel may 


Notes and Queries 


Kindly keep your queries on separate sheets of paper when corresponding about such 


This will greatly facilitate answering your 
The full name and address 


will be paid to unsigned queries. Full hints 


to correspondents are printed from time to time and will be mailed on request. 


air in reservoir. This formula, by the way, is 
only applicable to cases where the pressure 
behind the orifice is more than twice the pres- 
sure into which the air flows. Applying the 
formula to your cases, assuming 59 deg. tem- 
perature, or an absolute temperature of 520 
deg. F., and F being 0.11 square inch for a 
%-inch opening; for the three values of P, 





55, and 95 pounds above vacuum, the formula 
becomes : 
35 
Gy 0.53 0.11 0.00255 35 
520 0.08925 pound 
hi 0.00255 & 55 0.14025 pound 
G; 0.00255 95 0.2423 pound 
| The three weights, divided by the weight of one 
}cubie foot free air at 59 deg. temperature, 
0.076, give 1.17, 1.84, and 3.19 cubic feet per 


% -inch 
foot, 


As the area of the 
is 0.00076 square 


second, respectively. 


orifice, 0.11 square inch, 








boats used two or 
shaft, but the 
propeller of 


turbine 
the same 
was abandoned for a single 
diameter. The diameter of propellers 
for turbines limited by the high rotative 
which produces “cavitation” at the 
and consequent loss of efficiency The 
usual propeller blade is of elliptical shape, 
while the turbine propeller blade 
rounded. For we 
building 
“tunnel stern.” 
forms a tunnel 
which is above 
and when under way, 
the water rises above 
propeller can thus 
These have 
River and were described in a paper in the 
1909 Transactions of the Society of Naval 
Architecture, entitled “River Steamers.” See 
also Barnaby's “Marine Propellers.” The tun- 
be used with screws as well, 


The 
propellers 


early 


beam. 
three 
idea 

small 
is 
speed, 
tips, 


is broad and 
ad- 
as 


would 
known 
bottom 


your 
boat 


purposes, 
with what 
In this the 
the 


vise is 
the 


and 


a 
rises 

the 
line, 


over 
the 
the 

the 


propeller, 
normal water 
goes out 
outside level. 
greater 
towing on 


air 
The 
diameter. 
the Ohio 


be 


been used in 


single 


feet of grate surface—almost the minimum in dividing this area into the three volumes gives 
use—a total of 62,500 to 94,000 cubic feet of | 1,540, 2,420, 4,190 feet per second velocity for 
air per minute. Some engines have grates 60 | the three pressures, respectively. 
square feet, and even more, so that it would wee vs a 
louie that the largest engines may require as | (12393) M. K, W. asks how to platinize 
much as 200,000 cubic feet of air per minute | Silver. A. Place some platinum in a small 
at times. | quantity of aqua regia or nitro-muriatic acid, 
j}and keep it in a warm place a few days; it 
(12389) R. L. M. says: Will you)! will dissolve. As soon as it has dissolved, 
kindly give an approved type of label for bot- | evaporate the liquid at a gentle heat until it 
tles for a small chemical laboratory? A. If |is as thick as honey, so as to get rid of the 
you do not buy reagent bottles with the names, | excess of the nitric and muriatic acids Add 
lete., blown or etched, you can use paper labels | a little water, and it is ready for use. A dozen 
drops of this solution goes a long way in plat 
= SSS inizing silver. The operation is performed in 
| SODIC CARBONATE a small glass or beaker, covered with a watch- 
. glass to keep in the fumes, and placed in a 
— tn little sand a a saucer, to equalize the heat 
12394) W. M. asks’ How many cells 
would it take to make a 4-inch spark? \ 
A battery of six cells, giving 10 volts and 8 
amperes, should work a coil which can give a 
4-inch spark. Our SuppLeMENT No. 1527, price 
ten cents, gives the plans for a 4-inch coil. 
[of convenient size. You cam purchase them/ (19395) N. C. H. Writes: When it is 
ready printed at small expense, giving the : r 
}Symbol and name. The annexed cut shows in desired, in shallow water, to. get — . peo 
reduced facsimile a simple type of label. | from a single-screw propeller boat, it is cus- 
4 tomary to equip it with twin screws. My 
(12390) B. J. K. asks how to brown | objections to them are Greater first cost 
iron and steel. <A 1. Dissolve in 4 parts of and greater expense of two independent sets 
water 2 parts of crystallized iron chloride, |¢f machinery; greater liability to damage by 
2 parts of antimony chloride and 1 part of | Comtact with logs, snags, ete., owing to the 
gallic acid, and apply the solution with a|S¢tews being located near the outer edges of 
sponge or cloth to the article, and dry it in | the hull. On ocean-going vessels propelled by 
[the air. Repeat this any number of times, | turbines, two screws have been used on one 
according to the depth of color which it is shaft, and similar arrangements of screws, or 
desired to produce Wash with water, and | tandem propellers, are used, or their use is 
|dry, and finally rub the articles over with |®dvocated, on aeroplanes. Now I want to 
boiled linseed oil The metal thus receives q | Operate a propeller boat in a river that limits 
brown tint, and resists moisture The anti | the draft to about 36 inches, and the pro- 
mony chloride should be as little acid as pos |peller to about 30 inches diameter As one 
sible. 2. A process having this end in view | Wheel alone of this size would be too small 
has been recently patented in Germany by Mr.|t® do the work expected of the boat, which 
\. De Meritens. The goods to be browned | 18 principally towing, I propose to use tandem 
jform the anode of the bath, which consists of |imstead of twin screws; and when used in 
ordinary or distilled water. The cathode is|this manner, I would like to know which 
formed by the vessel which contains the water, | would give the best results, i. e., two-bladed, | 
if it is made of iron; otherwise, a plate of | three-bladed, or four-bladed 30-inch wheels 
iron, copper or carbon is placed in the bath. |4- Your objection to twin screws on account 
The water is kept at from 160 to 180 deg. F of increased maintenance charges is not of 
and the tension of the current must be suf-|8tett moment. They can be protected fully 
ficiently great to decompose the water The |from damage by giving the boat sufficient 
oxygen which thus is given off at the anode 
forms in an hour or two a layer of the black 
oxide of iron (a combination of ferrous and 
ferric oxide), which is said to polish up very 
well. Steel is said to give the best results; in 
the case of cast and wrought iron, the oxide 
of iron formed separates as a powder, and it 
is necessary to use distilled water in order 
to obtain a layer which will adhere to the 
goods.—From the new “Scientific American 
Cyclopedia of Formulas.” Price, $5. 
12391) C. L. asks how to soften steel. 
\. 1. Place a quantity of newly burnt line 
jin a damp place, where it will fall in the | 


and | 





Almost Any Man 


wants to save mon- 
ey but the trouble 
is that most people 
do not know how 
tosave. There are 
so many opportun- 
ities to spend that 
anyone who does 
not have a very 
strong will, must 
have some plan 
provided for him 
or must have some 
very desirable ob- 
ject in view to be 
attained by saving. 

Almost anyone can think of some 
purpose for which he would like to 
save. The Title Guarantee and Trust 
Company, the largest title guarantee 
company in the world, has provided a 
plan. This Company has a capital 
and surplus of $15 »,000,000. and has 
associated with it the Bond & Mort- 
gage Guarantee Company with a cap- 
ital and surplus of $8,000,000. Dur- 
ing the last eighteen years, these com- 
panies have furnished investments of 
more than $400,000,0°O0. to their 
clients and of this vast amount no in- 
vestor has ever lost a dollar. 

The Company furnishes first mort- 
gages on New York City property in 
largeand small amounts. For thecon- 
venierce of those who can save 
amounts as small as $10. per month, 
the Company has provided a Guaran- 
teed First Mortgage Certificate where 
the investor pays $10. down and $10, 
a month for nineteen months. He 
then becomes the owner ofa certificate 
bearing interest at 4%% and redeem- 
able in five years but the interest 
begins on each dollar from the time it 
is received by the Company. 


TiLE GUARANTEE 
AND TRUST Co 


176 BROADWAY, NEW YORK 


I am considering investing $ 
Kindly send me pamphlet and information. 
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The Output of Tungsten in 1909.—Ac- 


ling to figures ently published by 

(y ( il Survey the tota prod 
t f ngsten il 109 was 89 short 
I containing 60 pe cent of! 
d It lieved that the 
, tage placed rather lo and that 
nh ( ontains | than 60 per cent 
tungste Of this quantity 1.619 tons 
e produced in the United State 1,200 
ons in Australia, 900 tor n Argentina 
609 fj Portugal {2 the United 
Kingdom, 168 in Bolivia, and 106 in Ger 
in) rus ten ha b mn such a 
ron rival of tantalu in the nean 
l i industry that the demand 

tantalur decreasing material 
Diversion of Water from Niagara 
Falls. —The Burton A which limits the 
nt iy be diverted 
( Niaga Fa 600 cubic feet 
pe econd xpires on June Ist There 
afte the waters of Niagara will be in 
inds of the Secretary of War. Whil 
B ta I vill be emoved, 
I i trea mitation with 
Great Britain permitting only 20 000 
‘ second of water to be di 
United States, and an equal 
Canada Cher now a 
a Hiouse of Representa 
illo the United 
inently the entire 
r second, and also 
mit pon tl imount 
| iv be transmitted 
fr Canada Such a 

t wa 1 by the Burton bill 


Engineering 
To Exploit the Diesel Motor in 
America.—A recent editorial in our col 


imnms expressing regret that the excellent 
Diesel motor is not receiving commercial 
‘4 tion 1 this country has brought 
to this office a letter stating that, two o1 
e+ Ver previous to our comme nt a 


ompany ol leading engineers and finan 


iers had been formed for manutactur 
ing and exploiting this engine 
Mesopotamia to Bloem Again.—Si! 


William Willcox, who has been surveying 
the ancient country lying between th 


rigris and the Euphrates, has obtained 
1 contract for the construction of the 
rst dam in the irrigation works which 
vere designed by Sir William Willcox for | 
restoring Mesopotamia to its ancient} 
fruitfulne This arid waste, now in 

ted by amps ontains traces of an 
ient irrigation inals, and its one-time 
ertility is a matter of well-substantiated 
hist 

Panama Canal Fair at San Francisco. 

We note that, by a very large majority 
the House has chosen San Francisco as 
the exposition city to celebrate the con 
jletion of the Panama Canal in 191 
Although we consider that these great 
airs have been too frequent in the past 
few years, and have been dominated tot 


much by the spirit of commercialism, we 


mgratulate San Francisco on its selec 

on, and express the hope that the au-} 
thorities ill make the event what it | 
should be great educational influence. | 


Progress of Work at Panama.—The re 
port of the progress of the work at Pan 
ima during December shows that dur 
ing the month there was completed 1 
{88,880 cubic yards of dry excavation and 


about one million cubic yards of excava 


tion in the wet, making, with excavation 
for plant, a total for the month of 2,603 
Ot ibic ard As compared with the 
preceding month, there was an increase 
of 5.060 cub vards in the amount of 
oncrete laid, the daily average for the 
twenty-six orking days being 2,085 
cubic yards 

Proposed Black Sea and Baltic Canal. 

There is a movement on foot in Russia 
to build a canal with a minimum depth 
of 14 feet between the Black Sea and the | 
Baltic The total length from Riga to 
Khersom is 1,336 miles, and on this di- 
vision for 322 miles the canal will fol-| 
low the bed of the west Dwina. This sec 
tion is to be foilowed by 63 miles of en 
irely new canal, ending in the river 
Dniepet The remaining portion of the 
canal, for a distance of 1,010 miles, 
vould lie in the bed of the Dnieper. The 
estimated ost is $150,000,000 

Serious Interurban Car Accidents, 
Che increase in the size and speed of in 
terurban electric cars has reachec 


point where there is a demand for a 


thorough revision and improvement of 


the methods of operation, and particularly 
of the system of car dispatching and sig 
naling The necessity for this is to be 
found in several shocking collisions which 
have recently occurred, in which the 
number of deaths and injuries approached | 


WOOD-WORKING 
MACHINERY @s 


For nipping, cross- cutting, 
mitering, grooving, — 
scroll-sawin @, edge mou fing, 






for we wking wood 
Send for catae 


mortising, 
ae, nan ne 
The SENECA FALLS 

Manufacturing Co. 
695 Water Street, Seneca Falls, N. Y. 


THE SEBASTIAN 15-INCH ENGINE LATHE 
HIGH GRADE LOW PRIC 

\vtomobile Builders Repair and prom Jobbing 

Shops find this the ideal lathe for thew wor atalog free 


, C 
The Sebastian Lathe Co., 120 Culvert St., Cincinnati, Ohie 


THE “BARNES” 


Upright Drills 


10 to 50-inch Swing 


Garages, 


Positive 
Feed 






Send tor Drill Catalogue. 
Ww. F. & JNO. BARNES CO. 
(Established 1872) 
1999 Ruby St., Rocktord, Hl, 


_ AGENTS Here I Is 


POCKET SEWING MACH 
















That's what — 

Ed Hopper calis it. Sold 97 in few Sage 
He's pleased. Retails at 

ridiculously low price. 0 PROFIT 
If you want a quick seller, one that sd the norte eas 
send now for confidential terms and FREE BOO 
**Inside information on the agency business.”” A few oa 
a day means many adollarin your pocket. Send a postal. 
A. MATHEWS 6263 Wayne Street, DAYTON, OHIO 


A SUBSTITUTE FOR A COSTLY TOOL 


Our Key Seat Clamps 
to transform any common steel scale 
Rule Made from steel, case 
<w— hardened. accuraieiy greund. 
One pair weighs only one ounce. 
Can be put on or off almost in 
stantly May be used with 
combination square blades, or 
with any straight rule with accurate resulis. Price 
per pair GO@c, Send for 232 page cata'og No. 18-B. 
S. STARRETT C€O., 





wnincut are designed 
nto a Key Seat 


as sh 





Athol, Mass, U.S. A, 








Let Us Do Your stint sisi sci 2icioped wh 


Manufacturing Tow price. Bs 


t tte putient 
TINLEY PARK MFG. CO., 12 State St., CHICAGO 





THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 


Special Machinery, Jigs, Tools, 


Repairs, Experimental Devices 
Designing and Commercializing a Specialty 


THE UNIVERSAL TELEGRAPHIC COMPANY 


Successors to The Rowland Telegraphic (Co. BALTIMORE, ND 





Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 


Dies, Metal Stampings and Serew Machine Work 


Stamping 
i. CARSTENS MF6, 


565 W. Lake St., Chicago 









NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY 
E.KONIGSLOW STAMPING & | WORKS, CLEVE LAND, D 


FREE GOLD} 

rs $1.00 to $1 

METALLIC MFG. ‘co. ‘438. N. Clark 
Chicago, Hlinois. 









s with first letter. Some 





Every firm wants 
Ww 


St., 


y new 


Oo 


* 
Inventions Perfected; 
Dies, tools, metal specialties manufactured. 
Will act as your factory. MOORE & CO., 30f 
West Indiana Street, Chicago, Illinois. 


. Models & Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY ... 


E.V. BAILLARD CO., 24 Frankfort St., N.Y. 








MODELS SPECIAL 
TOOLS MACHINERY 


STAMPING AND ELECTRIC WORKS 


Jeflersoa Street, Chicago, Ht 


DIE 
WORK 


NATIONAL 


216-220 S$ 





Ranufachee of Patented Articles, Models, 





those of the worst steam railroad col- : . 7 . e 
talon Wisewesr tt te wiidhin Sates Tools, Dies, Jigs, Special Machinery, Experi- 
| 3 ereve t Is ss * Inte “ ° 
mental Devices, Novelties, Etc. 
urban roads should be double-tracked, 
ae CHAS. E. DRESSLER, 382-390 2nd Ave., New York 
and the latest block signal system, or ul 
some modification of it, introduced. Manufacturers of Metal Specialties, Stampings, Dies 
“ , : : d Tools. y < vice. 
fo Maintsin Lenden as the Leading and Tools. Thirty Power Presses at your service 
Port In the hope of maintaining — H CHICAGO 
; oett ompany, Inc. . 
don as the leading port of the world, ‘ p VOMPERy, ee. ae. . 
port authorities propose to spend over Why Haven't You Sent for that Basset $1.00 Adder? Thousands Have 
seventy million dollars in improving the F >of thm pratleal is mac ae 
dock and harbor facilities of the Thames | | Dea” Bhadihe aiteundiieeiancane 
below London. The river channel from akon, Con bs autcliy soak 0 nor 
rilbury to London Bridge is to be wid ; ven m0 ~e nour, 
ened to one thousand feet and deepened | ¥ g qearanteed, utlusive territory to gon: sive ti 


to thirty feet, and at Tilbury three new 
docks of 65, 126 and 138 acres, respec 
tively, are to be constructed, which will 


be “capable of dealing with any possible 


growth in the size of vessels for many 
years to come The improvements are 
expected to extend over a period of 
| twenty years, | 


5921 Indiana Ave., Chieago, Ul. 


J. H. BASSETT & CO., Dept. 64, 


LEARN TO BE A WATCHMAKER 


Polytechnic 
logical Depar 





Bradley Institute 
nn 





Formerly P 
Largest and Rest Wateh Sehool 
in America 

We teach we atch We 
Engraving, Clock Wo 
Tuitio 
rooms near achool at me 


Send fo 





reas 





taloe of Informaticr 














- 


one es 








February 25, 1911 


SCIENTIFIC AMERICAN 





Aeronautics 


The Technical Terms of Aeronautics.— 


The Technical Words Committee of the | 
Aeronautical Society of Great Britain re- | 
cently issued a standard list of aeronau-'! 


tical terminology Among others in the’ 


list appear the following: 
Helicopter—A flying machine support-| 
ed by one or more propellers, rotating | 
on vertical or apparently vertical shafts. 
Ornithopter-—A “flapping wing” ma- 
chine 


Many other technical words of aero- 


nautics are listed and properly defined. 


An Attempt to Fly Across the Hudson 
River.—After an unsuccessful attempt to 
fly from the Guttenberg race track in 
New Jersey across the Hudson River to 


New York some time ago, which ended 


by a collision with a house, Frank 
Morok, the Belgian aviator, made a 
second attempt on. the 16th instant 
Soon after he was above the river, at a 
height of 600 feet, his motor stopped and 
he glided quickly to the surface of the 
river He was picked up by a launch, 


uninjured, but his Schneider biplane was 


a complete wreck. 


A New British Biplane. —Important 
tests were made on January 14th by the 
British Army aerial authorities of a new 
type of biplane. The machine is the in- 
vention of Mr. G. de Haviland, a member 
of the Army Balloon Works’ staff It is 
about the size of the Curtiss biplane, 
having planes about 30 5 feet spread, 
spaced 5 feet apart. The single vertical 
rudder is foot-controlled, but the front 
and rear horizontal rudders and the ail 
erons are all worked by hand. The en- 
gine is of an entirely new pattern, and 





the propeller is mounted on its crank-| 


shaft rhe test flights, of which three} 
lasted over 20 minutes, and the final one | 
70, showed a speed of between 35 and 40 
miles per hour Mr. de Haviland also 
made three short flights with a passen- 
ger, one of whom weighed 204 pounds 


Aeroplanes and Dirigibles in the French 
Army.—In his official report made the 
first of the year, M. Clemental states that 


France has 32 aeroplanes in use in the 


army and 34 military aviators to fly 


them. The biplanes and monoplanes con- 


sist of the following machines 2 Bre- 
guet, 4 Sommer, 4 Maurice Farman, 11} 

. , , ‘ : | 
Henry Farman, 5 Wright, 2 Antoinette, 


and 4 Blériot. No less than 8 additional 
Blériot monoplanes underwent tests and 
were taken over during three days the 
» that France 


middle of last month, s 
now has 40 military aeroplanes In 


time of war she could muster 14 diri 
gibles besides. The main aeronautice shop 
and laboratory of the army is at Chalais 


Meudon, near Paris, while at Vincennes 
there is an aerodrome where aeroplanes 
are tested and experiments in flying con- 
ducted A number of smaller establish- 
wients are located at other points, as well 
as schools for the training of pilots. 


Wireless Experiments with Aero- 
planes in America.—During the course 
of the aviation meet last month at | 
San Francisco, Lieut. Paul W. Beck of 
the Signal Corps went aloft in a Wright 





biplane piloted by Parmalee and trans- | 
mitted wireless messages for a consid- | 
erable distance while at a height of 1,000 
feet. These messages were received at 


the Mare Island navy yard, 40 miles 
away, as well as at the Yerba Buena) 
Island training school in the bay. In| 
Lieut. Beck’s experiment a 100-foot length 
of copper wire was trailed behind the 
aeroplane; but in some experiments re- 
cently made in New York by Mr. Hor- 
ton, it was found possible to utilize the 
guy wires of the aeroplane instead. In 
France last month wireless messages 
were transmitted 15 miles from an aero- 
Plane successfully, while in England, 
during a trip of the military airship 


“Beta” on January 28th, from Farnbor- | 
ough to Portsmouth and return, the offi- | 


cers on board were able to transmit mes- 





Sages 30 miles to headquarters. 


Science 


New Storm Signals in France.— | 


France has been the first country to be- 
gin the use of the new international 
storm signals, described in the Scten- 
rivic AMERICAN of January 2ist. The 
new system went into effect at French 
seaports on January 15th. 


Molecular Dispersion.—Even the most 


solid metals lose some of their molecules | 


by dispersion from the surface, but some 
curious peculiarities are observed in the 
process of molecular dispersion. For 
instance, when a piece of gold is pressed 
against a piece of lead, some of the 
molecules of the former disperse into 
the lead The process is, of course, ex- 
tremely slow, and years are required be- 
fore its effects become evident But 
slow as it is, the dispersion of the 
molecules of gold into a mass of lead 
takes place faster than into either air 
or water The surface molecules of 
water disperse readily into air, but re 
fuse to enter oil. The molecules of salt 
disperse quickly in water, but refuse to 
enter air, or most solids, in appreciable 
quantities. 

Initiation Among the Eskimos.—A de- 
vice for protecting the lungs and throat 
from the injurious effects of foul air was 
found in use among a tribe of Alaskan 
Eskimos by Capt. Jacobsen, in the 
course of his expedition of 1881-1883 
This Eskimo respirator is a little basket 
woven of twisted strands of fine grass 
It is placed with its hollow side against 
the mouth, and a wooden peg, which 
rises from the center of the basket, is 
held between the teeth. The respirator 
affords protection against the dense 
smoke which is evolved in preparing and 
taking a vapor bath. For this purpose 
water is evaporated over a big fire in a 
very low hut, which is tightly closed to 
keep in the heat. In this stifling atmos- 


phere the emplcyment of a respirator is} 


absolutely necessary 

Solid Particles in Human Breath.— 
It has hitherto been assumed by physi 
ologists and hygienists that the exhala- 
tions from the lungs were composed en- 


tirely of oxygen, nitrogen, carbon di-! 


oxide, water vapor and other gases and 
vapors, without any admixture of solid 
matter. According to a recent note in 
Cosmos, Dr. Courtada has examined with 
the ultra microscope the moisture of the 
breath, condensed without contamination 
with atmospheric air, and has found 
therein a multitude of solid particles, of 
various shapes and sizes, some motion- 
less, others moving, and presenting the 
appearance of cocci (globular bacteria) 
and bacilli (rod-like bacteria) Epi- 


thelial cells were also found A few] 


drops of this moisture, evaporated to 
dryness on a glass plate, left a dusty de 
posit nearly as dense as the deposit left 
by an equal quantity of potable water 
No bacterial culture could be obtained, 
however, although four different culture 
mediums were tried. 

A Service for Agricultural Meteorology. 

It is reported that the French govern- 
ment is about to organize a special ser 
vice of agricultural meteorology, under 
the direction of the Ministry of Agricul 
ture, distinct from the general meteor 
ological service, which belongs to the 
Ministry of Public Instruction. Exactly 
the same thing has recently occurred in 
Russia, where the Ministry of Agriculture 
now has a meteorological service of its 
own, distinct from the large and well- 
organized service pertaining to the Cen- 


|} tral Physical Observatory; while some 


thing analogous exists in Germany, where 
a few years ago the Prussian Ministry 
of Agriculture organized a new public 
weather service, which is independent of 
the old meteorological institutes of the 
German States. There seems to be a 
well-defined movement in the direction 
of giving agricultural meteorology an 
independent status. This plan undoubt- 
edly entails a great deal of duplication 
of work, and its raison d’étre is hardly 
apparent, 
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The Truth About Our Civil War 


Is it possible fora man to be absolutely fair to 
both sides of a question? It is doubtful. That is 
why in every story of the War, North or South 
has found some grievance. But though the mind 
of man may be in doubt and the hand of man may 
waver —the hand of nature is sure—and it is our 
great good fortune at this day—fifty years after the 
War began—to have found a story of the Civil 
War that was written by the sun in the sky on the 
sensitive plate of a camera. 


We have found 3,500 photographs of the Civil 
War that have been lost for nearly fifty years. 
We have recovered them from oblivion and now 
you can own them. 


These photographs were taken by the greatest photographe: 
in the country. He died in a hospital almsward, long after he 
had lost this splendid work of his genius- Grant saw these pix 
tures taken—Garfield valued them at $150,000—the Govern 
ment of the United States paid $27,840 for a similar collection 
Now, the original negatives are almost priceless—for they are 
the one vivid, accurate, real story of the War 





The Hand of Man and 
The Hand of Nature 


Here is vividly contrasted the work of 
the hand of man and the work of the 
camera. Brady caught this artist from 
Harper's Weekly as he was sketching a 
battleheld. 

At best this artist could only put in a 
«Artist ~~ few strokes of the pen in the few min 


ketch? 
, utes at his command. He had to draw 











picture at leisure. 

The camera caught the whole scene in a flash. Even 
the developing was done on the spot, as is shown by the 
photograph of Brady and his improvised dark room in 
camp. You have seen the work of this Harper’s Weekly 
artist in old books. Now you can see the truth from 
Brady’s camera 
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give you some idea of the bigness of this ente 
prise, a monumental and absorbing work, not for thi 
day only, but to be handed down to future genera 
tions of American citizens, your children —we ha 
chosen 18 typical photographs, reproduced then 
carefully, and enclosed them in a handsome portfolio 
These 18 we will give you FREE i you send onls 
10 cents—the cost of mailing. Even these samples 
will be valuable acquisitions. 


Not only are they of great historical im- 
portance, but they will make appropriate 
additions to your library walls. They 

show eighteen different aspects of the 
mighty struggle. 
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€@ Had Aladdin rubbed his wonderful lamp and asked the genius that performed for him the tasks of a steam | 
crane, locomotive, airship, cook, jeweler, glass of fashion, judge of feminine beauty, and universal provider, to 
supply a material which could be transformed from a powder into a solid, hard as rock—which sculptors could 
mold as easily as clay, which could mimic the gorgeous marbles and porphyry of the East, and which could be 
poured like water—perhaps the genius might have been stumped for once. 

{| We are going to tell you about such a material in the Scientific American, and it’s going to be the story of 
Cement, the most protean substance in the world, a material with which engineers and architects and 


artists have worked wonders. 


€ We cannot but feel that in no magazine has there ever been gathered together a series of articles on the uses of cement which 
drive home so tellingly the wonderful versatility of a substance, at once one of the oldest and the newest of architectural matenals. 
€ Every article is written by a man who has actually worked in the field which he is describing, and who is, therefore, able to express 


himself authoritatively on the results achieved. 


WHAT THE NUMBER WILL CONTAIN | 
Ghe One-Piece House 





i Che Manufacture of Cement 


q First of all, there will be an explanatory article, some- 
thing in a pedagogic strain, so simply worded, how- 
ever, that a reader who really wishes to learn cannot fail 
io understand the message written. That article will 
answer the question “ What is Portland cement?” In 
addition, it will answer the questions “ Why is it called 
Portland cement?” “How is it made?” Mr. E. D. 
Boyer, a leading cement expert, is the author of the article. 
He literally transports you into a cement factory, takes 
you by the hand and guides you through the plant, and 
shows, step by step, the processes through which raw 
rock must pass before you can buy it in the form of a 
barrel of cement. 


Cement in Ancient and Codern Times 


| Like many a new invention, Portland cement is as 
old as civilization. It remained for the modern en- 
gineer and architect to develop the substance to its highest 
pitch of perfection. Mr. Albert Moyer will contrast the 
ancient with the modern use of cement, and show the wonderful adaptability 
of the matenal. 


Cement at Panama 
The Panama Locks and the great dams at the Isthmus will be con- 
structed entirely of cement, one of the biggest tasks ever undertaken in 
concrete. Late views of the work at the Isthmus will be published which 
will show the extent to which cement is used in an undertaking dear to the 
heart of Americans. The article that accompanies the views will present 
same startling statistics. 


Che Relation of Cost to Supply 


In addition to the contributions enumerated, there will be a statistical 
article which will graphically compare the increase in the use of cement 
and the corresponding decrease in the price of cement. 





Much has been written of late in magazines and 

newspapers on the subject of the monolithic cement 
house. The-story of the amazing achievement of casting 
a house simply by pumping into special forms: liquid 
material which later becomes as hard as stone, has never 
been fully told. Mr. J. P. H. Perry, who is a well-known 
authority on the subject, will explain the progress that 
has been made in this-method of building. What is 
more, he will tell you how far the method is practicable 
in the light of our present knowledge of cement. There 
will also be descriptions of other systems of house build- 
ing with portable forms. 


Che Problem of Waterproofing 


There are many who hesitate to employ .Poriland 

cement because someone told them it was impossible 
to make a cement house waterproof. It cannot be denied 
that a difficulty exists. Yet the principal aad practically 
the chief problem to be solved is the construction of 
foundations which will. prevent the seepage of moisture through concrete 
walls into cellars. Just what should be done to waterproof the foundation 
cellar walls is fully set forth by Mr. Ralph Davison, an expert in water- 
proofing materials. He gives detailed and practical examples to cover all 
the situations that may arise. 


Che Mimicry of Cement 


When the ordinary cement block first came into being, its ugly, unin- 

teresting gray surface damned it in the eyes of the artistic. Nowadays 
we know how to color cement, so that it can assume almost any shade 
desired, and so that it can duplicate the texture of different colored granites 
and other stones. This phase of the subject is ably treated by Mr. Fred 
Norris, a leading expert in such work. The article will reveal the artistic 
possibilities of cement-and the illustrations will show how remarkable sculp- 
tural effects are obtained. 














| REGULAR SCIENTIFIC AMERICAN FEATURES 


All these articles, and others which we hope to publish on the subject of cement, will appear as an addition 
to the regular Scientific American. There will, for instance, be the usual Aviation page, ‘the abstracts 
from current periodicals, the Inventor’s Department, and those articles which discuss the scientific achievements 
of the hour and which would naturally find a place in the Scientific American as soon as they are announced. 
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